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FREE-STREAM DATA BASE FOR ALT SEPARATION INVESTIGATIONS,
UTILIZING A O.0125-SCALE MODEL (48-0/AX1318I-I) IN
WE ARC I_-_X_ WIND _ (CA23A)
by
R. L. Gillins
Rockwell International Space Division
ABSTRACT
This report presents results of tests conducted on a 0.Ol25-scale
model of the 140C (Modified) Space Shuttle Orbiter and a 0.0125-scale
model of the 747 CAM configuration in the NASA-ARC 14-foot Wind Tunnel.
Force and moment data were obtained for each vehicle separately at a Mach
number of 0.6, and for the mated orblter/74? configuration at Mach num-
bers of 0.3, 0.5, 0.6, an(] 0.7.
The enclosed data forms a pre-launch and free air data base for
planned separetion tests of the carrier ALT configuration. Six component
force and moment data are presented for each vehicle as well as total
mated carrier vehicle data for mated rlms. Orbiter angles of attack from
0 degrees to +12 degrees and 747/Carrler angles of attack from -3 degrees
to +7 degreez were investigated at angles of sideslip of 0 degrees and -5
degrees. Model variables include orbiter e!evon and rudder deflections,
orbiter tail cone-on and off, various orbiter/747 attach structure cot:-
figurations, 747 stabilizer and rudder deflections, and 747 CAM modifi-
cation components-on and off. The tests, designated CA23A, were con-
ducted from March ]_ through April ! ),, _075.
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INDEX OF DATA FIGURES (Concluded)
..........._ COE_rICI_ SC_: ......
(A} CN, CA. CLM, L/D, CL, CD, CY. CYN. CBL versus ALPHA
(B) CPC, CPBI, CPB2, CPB3 versus ALPHA
(C) CN, CA, CL_4, L/D, CL, CD, CY, CYN, CBL versus ALPHAC
(D) CPC, CPIS, CPSBI, CPSB2, CPIh, CPI6, CPI7 versus ALPHAC
(E) CN, CA, CLM, CY, CYN, CBL, CL, CD versus ALPHAC .

































speed of sound; u/see, ft/sec
pressure eoeffielent; (P_ - Poo )/q
Math number; V/a
pressure; N/m 2, p6f
dynamic pressure; 1/2p V 2, N/m 2, psf
unit Reynolds n_ber; per m, per ft.
Velocity; m/sec, f_/see
74T angle of attack, degrees
Orbiter angle of attack, degrees
747 angle of sideslip, degrees
Orbiter angle of sideslip, degrees
angle of yaw, degrees
angle of roll, degrees
Orbiter incidence relative to 7&T FRL, degrees
mass density; kg/m 3, slugs/rt 3
Reference & C. G. Derlnition_
base area; m 2 _t ?
wing span or reference _pan; m, _t
center of gravity
reference length or w_ng mean
aerodynamic chord; m, ft
NOMENC_TURE - (Continued)
2
wing area or reference area; m ,
moment reference point
moment reference point on X axis
moment reference point on Y axis































side-force coefficient; side force
qS
base-drag coefficient; base drag
qS
Corebody drag, coefficient; CD - CDb
pltchin_-moment coefficient; p!tchlnE moment
qsl
REF





















lli"t-to-forebody drag ratio; CL/CDf
l_x1_-Axls S_tem
normal-force coefficient; normal force
qS
axial force
axlal-force coefficient; _ qS
slde-force coefficient; side forceqs
base-force coefficient; base force
-- qS
-AtCP b - p_ )/qs



































Longitudinal carrier station, in.
Vertical carrier station, in.
Lateral carrier station, in.
Orbiter aileron deflection angle, da __eL_ - 6eR .
degrees 2
Orbiter elevon surface deflection angle,
positive deflection trailing edge down, degrees
747 rudder surface deflection angle, positive
deflection trailing edge to the left, degrees
747 stabilizer surface deflection angle, positive
deflection trailing edge down, degrees
ORBITER
Orbiter (tail cone off) base pressure
coefficient, i
Orbiter (tail cone off) base pressure
coefficient, 2
Orbiter (tail cone off) base pressure
coefficient, 3
Orbiter balance cavity pressure coefficient
Orbiter rudder surface deflection angle,



























747 right half forward sting cavity pressure
coefficient
7h7 right half e,ter sting cavity pressure
coefficient
747 right half aft sting cavity pressure
coefficient
747 top aft sting cavity exit pressure
coefficient
747 left half forward sting cavity pressure
coefficient
7h7 left half center sting cavity pressure
coefficient
747 left half aft sting cavity exit pressure
coefficient







747 lower forward sting cavity pressure
coefficient
747 lower aft sting cavity exit pressure
coefficient
Orbiter base pressure coefficient
7h7 aft top sting cavity pre_sure (_oefficicnt
747 middle top _tin_ cavity pressure coefficient








The model component surface deflection angles called out in the run










(-5°/+15 °) -_.9°/+I_.9 °
oo oo
+ 10 ° +9 • T°
-1 ° -0.75 °




T_T Rudder: +10 ° +10.7 °
For the mated configuration the orbiter force balance wire bundle
and orbiter pressure tubing were routed from the orbiter to the carrier
externaXly alo_ the left band af_ attach structure, see fit_ures 2h and
21. The effect of this bundle was not eTaluated ad remalnm part Of the
mated configuration data.
Comparisons of the orbiter alone and clean 7_7 (i.e. CAN kit elements
removed) with previous test data on other u_)dels shoved excellent agree-
ment, validating the aft sting mount as an acceptable support configura-






The orbiter model, bS-O, was an O,Oli_-scale representation of the
Space Shuttle Orbiter VCTO-O0000_ lines, illustrated in fi6,Are 2d. The
Orbiter model was tested both with and wlthout a tail cone fairing which
covered the _ nozzles and the OMB pod base as shown in figure 2f. Orb-
iter alone runs were made with a base sting mount, the sting replacing
the upper MPS nozzle, figure 2J. The following orbiter configurations
were tested:
°l " _6_cl_FI_E_ "18sg_ s_ _8 v23Wll6
03 " _6_ Cl_ _I_ E_ _8 RIB V23 WlI6TC_
04 = B64 CI_ FI4 E44 MI8 NIO 5 N92 RI8 V23 Wll 6 (upper MPS nozzle off)






Orbiter fuselage per Rockwell lines VCTO-O(XXXY2, Model
drawing SS-A01377
Orbiter canopy per Rockwell lines VC70-000002, Model
drawing SS-A01377
Orbiter full span, unswept hlngellne, 6-1nch gapped
elevons per Rockwell lines VCTO-O0000_, Model drawing
SS-^O1377
Same" as E_ with elevon gaps sealed
Orbiter body flap per Rockwell lines VCTO_, Model
drawing SS-A01377
Orbiter OMS/RCS pods per Rockwell lines VCTO_XXXX_,
Model drawing SS-A01377
Orbiter main engine nozzles per Rockwell lines VC70-
000002, Model drawing SS-A01377
Same as 89_ with upper nozzle removed
Orbiter O_ engine nozzles per Rockwell lines VC70-
0000(72, Model drawing _S-A01377





Orbiter rudder per Rockwell lines VC70-000002, Model
SS-AOI3N
Orbiter vertical tail per Roch_eI1 lines VCTO-O_X_,
Model drawing SS-AOIS77
Orbiter double delta wing per Rockwell lines VC70-
000002, Model drawing SS-AOI377
Orbiter tail cone fairing which covers the MPS nozzles
and the OMS nozzles and base
Orbiter elevon, aileron and rudder deflection angles were varied.
Configuration 04 was the orbiter alone configuration, and O1, 03, and 05
were orbiter mated to carrier configurations.
Orbiter-to-carrier attach structure was simulated in several eonfig-
urations. These included faired and unfaired strut members as identified
below and illustrated in figures 2h and 2i.
AT I = ATxx AT99 where ATxx = AT96, AT97 or AT98
AT 2 = AT93, AT95









Pwd attach structure, unfaired, io = 6°
Aft attaei_ structure, unfaired
Fwd atta_-h structure, faired, _o = 4°
l'_d ,%ttn.ch ::trueture, faired, io = 6°
Fwd attach _trueture, ('aired, io = 8°
Aft attach structure, faired




CONFTG[mATIONS INVESTIGATED - (Concluded)
The carrier model, AXI_18I-1, was an 0.0125- scale representation of
the Boeln_ 7_7-100 aircraft with surface contours built to represent the
T_7 umde_- loads it would experience with a 600,0(M) po_m_ gross vwif_h_
flying at Maeh 0.86 at an altitude of 5,000 feet. The CAM (Carrier Air-
craft Modification) kit tested on the model included 200 square foot tip
fins on the horizontal tail panels and simulated orbiter-to-carrier attach
structure. T. _._+ .... A _.._. were ._-_ ....a _^. most
figuration shown in figure 2c. Stabilizer and rudder deflections were
varied during the test. The carrier was tested both isolated and mated

















B27.8 whh.l V9.1 H15.6 M27 M26 N57 N58 S!_I? TI4 AT( )
Same as 7h7/i except no AT( )
B27.8 W4h. I VO.l HI5 M25 M26 N57 N58 T]h











Out, board n'h'e l I_,:;





Force tnstrtuo_t&tton eonntsted of a six-eaaponent internal force
balance mounted in each model. The orbiter balance measured orbiter
....__e 1.,.b_a_,.,,,.,,__i i.ol,,t,,,ie_tl,r,,.-'ati,_..The_,,rrier_l,,_,,
measured carrier data for the isolated configuration, _-,d measured total
carrier plus orbiter data in the mated configuration.
Pressure instrumentation for the orbiter consisted of" _ _a ...........
orifices (tailcone off only) and i balance cavity orifice. Pressure in-
strumentation for the carrier consisted of 1 balance cavity orifice and
h or i0 sting/boattail cavity pressure orifices as shown below. A]_-o, ':re
figures ?g and 2k. All pressures were measured by a Scanivalve, Inc. :)h





































The _es 1k-foot Transonic Wind Tunnel vii created by extensive mod-
lflc&tIon of the fm_er Aims 16-foot limb Speed WLnd _nnel. It him an
ad;Jtwtablep flexible-roLl1 nossle and the test section is slotted on all
four sides to ]permit transonic testlall. The air circuit Is closed except
for the air exetmn_er, in a lov-s%)eed section of the circuit, vhleh Is
controlled to _aintaln the air temperature vith_n suitable 1traits.
• he air is driven by a three-stagep axial-flow compressor povered by
three electric motors mounted in tandem outside the v_nd tunnel. The
drive system is rated 110,000 horsepover continuo_ly or 1_,000 horse-
l_ver for one hour. The speed ot" the motors is contlnuoumly variable




Reynolds ntmber, per f_.
Temperature, sta_nat Ion
D_ens ions:
Test section height, _t.
Test section width, ft.
Test section lenKth, _t.
0.6 tO 1.2, continuously variable
1.0
2.8x lo6 to x lO
Controllable over lt_ited range by
throttlin_ the air exchanger. Generally
about 6_0 R to avoid condensation o_
moisture in the test section.
13.5o
13.71 at upetresa end




]_oree and maaent data were reduced tn both body and stability axes
uot_ standard data reduction procedures. Net carrier data for the mated
configuration we8 obtained by subtracting the orbiter data from the corre-
,pondt_ total Tehlcle data as meeJured by the carrier balance. Coeffici-
ent data for each vehicle were ecuqmted baeed on their respective refer-
once dimna tone.
Carrier Orbiter
Model Full Model Full
Scal_____e Scal____e Scal__._e Scal__.__e
s 0.859 55oo o.h_o 269o
b 29.351 23_8.O4 LI.. 709 936.68
4.097 32_.78 5.935 474.81
MRC
X or X 16.749 1339.90 13.862 1109
c o
Y or ¥ 0.0 O.0 0.O 0.0
c o
Z or Z 2.385 190.75 1_.687 375
c o
sideslip and orbiter incidence angle.
are presented in this report.
Descrll_tion





No base or cavity pressure correct tone were a_plied to the data.
Wind tunnel data were interpolated versus angle of attack, angle of
Both baJlc and interpolated data
SI)75-SII-0051t, '_r_teet Information for a Test of an O.O125-6cale Hodel
k8-O orbiter/7_7 Flight _est Configuration in the ARC lk-foot Wind
_nnel (Ct23)," &-ted hbrea_y 17, 1975
VffrO-(XX)O(_, "1)esIGn Oecmutry - Orbiter," dated June 10, 197k.
SS-aO1377, "Orbiter Assembly- _8-O, O.O125-Scale SSV, Ferry/Selmratton,"
dated August 9, 197_.
SS-AOl_99, NlnstaLlation - .O125-acale SSV Orb/7_7, Carrier Ferry Sep.,
Ames l_-foot WT (#_B-o)," dated January 9, 1975.
SS-AO1559, "FWd and Aft attach Supports, _8-O, .0125 Scale SSV Orbiter,"
dated Harch LI, 1975.
W-II32SA, "Sting Assy- 48-0 SSV, Carrier, Ferry/Separation," dated
Augunt 9, 197 I_.
W-II335A "Sting Aesy - Orbiter Ferry Separation, #_8-0," dated January
13, 1975.
W-II&2-SA, "Sting and Sting Adapter - .O125-:_c:LI_, ::::V_,t_., _.:_,_'_'i,._',
Ferry/Separation #_8-O," dated January 29_ 19_5
The Boei_ Company - 7_7 Carrier
7h7-_-_i, "General Arrangement - 7_7 Space Shuttle Orbiter Carrier
Aircraft (Piggyback Configuration)," dated July 15, 197_
T_7-_-_5_, "Forvard Support Structure Instl. -7_7 CAN"
7_7-HD-658, " Support Structure Instl. -Aft n
AX 1_18I-1, "7_7 Nodel Dravinga O.0125 Scale. _
65Ci_609, '_del Assy AXI318I-I"



















Orbiter: Task l.O-inch M_ xr, I









_oo lb. 5o0 lb. o.2_&
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BOnv - CML - B_;. _,MODEL COMPONENT : " __-
GENERAL DESCRIPTION : _ The b,ody, Is an elong_ated sCz-ucture containing
the Crew Module and CarKo Bay. Same as IML plus I" TPS.
am ii • , * '" ' ' '
,, ,,
MODEL SCALE: O.O125
VC'?O-OO0002, SS-AO1377DRAWING NUMBER' .






(X0 = 235 to 1519), In. I_284,0 16.O_O .
(L0 = 1516,8), In. 262.718 3.2_&





5._6.5. ,5._3_.5 _ ..
iii ,, ,
: 3,',o.e:?_ 0.053
_ ,m nu , _
26
BEPRODUCm_ OF THE




MODEL COMPONENT : _i:) LL_'.) _
GENERAL DESCRIPTION: The c-._o,v's t_t _.._t of the for_t_t__e
which covers the Crew Module. One inch • TP$ thickness on the canopy.
Contl ur tion i OC
MODEL SCALE: 0.0125
DRAWING NUMBER" VC70-000002, SS-A01377
DIMENSIONS : FULL SCALE MODEL SCALE
Length (Xo-_35.196 - 670.0), In.










•,01, X0 - .2952 Y_', - .(-_,5(;
•5710 X0 - .:,.'..l Y,_ - .i,('65










DRAWING NUMBER. _ot available,
DI_,ENSIONS FULL SCALE _AODEL SCALE
210. O0 O. 033Area - Ft2
Span (equivalent), In. 3&9.2 L. 36 5
Inb'd _qui,.ltent chord , In. 1.475 •
Outb'J equivulent chord , In.
Ratio "r:ovable surface chord/
total surface chord
At Inb'd equiv, chord
.o:,6go
i |1
_ = .0.209::= __. _.096
O./,CO& 0. I/bOl_
. L-- ,l J,At Outb'd equiv, chord
S_,eep 8.cb Angles, drgrees
Leading Edge
i _1 i ii
0.00 0.00
- ]O.F)_,/,, - 10.0%i'rnil,ng Edge __
I-lin_jcline
(:',',-'t_c" nC ;_rea ;_ ,:]
Aren _o, e'_, ' Ner::_.~!. r v hr.):v:_'(} _ , 2"t
Y.+.an.%,ro,l.'._,a'._tc,.n,n,l, In.
u._u t).O0
IL5r','. 2 ,] o. (,_)3
90.7 i. 13t_
28
 OKIGINEpBoDUCPJ,tL[k'Y OF TIlE




sfmt_, (Data are for orte stde.)
SCALY.: 0.012_
DRAWING NUMBER i] ble
DIMENSIONS
Area - Ft 2
Span (equivalent), In.
Inb'd equivalenl chord , i,..
Outb'd equivalent chord , Ino
Ratio "novabl_. surface chord/
total surface chord
At Inb'd equiv, chord
At Outb'd equiv, chord










Aren Momen, (lh'o_e't of A_e_ 8,e),I%_.P.k-_-_
















_t_ERAL OESCR|PTION: 'i_e t,_d_ /" a s eo_ o








lnh'd equivalent chord. In.
Outb'd equivalent chord. I_.
_aCio :_Jvable _urf_ce chord/
Lota] su,'C_ce chord
At Inb'd equiv, chord
At Outb'd equiv, chord























UODEL COMPONENF ' O. .,:_J 0;.;;,) - _'
Q&mRm,mmm._b- .w_m..-.,_ t _ IL. , a ,, ,,
GENERAL DESCRIPTION • _ _h.',; ,c_,S ooda are nacelles ' ,,,houstn_ the, _.,neuvorin¢
enp=IMs and are locaLed on the Naelage on either sile of %,he vertlcal
.,|. ,,,, i i i in _ ,i ,, |L LI ,L ....
t, il.. sa_ ._=z_z _,,_ _2" T_; .......i i iii i .... n ii I I I| [ III II IL
NODEL SCALE: 0.0125 _ _,
DRAWING NUMBER" : VC?O-O00002, VL?O-_43001
?
DIMENSIONS : FULL SCALE MODEL SCALE
Length (X0=1311 - 1511), In.
M=x Width (X0 = 30&), In.














a. Orb it.or b'.ode [
,MP:; NO_'/.E:]., Ng&
GEI__L DESe_II_ION: The _i_n_,, L_ion nozzlesare_._ I.:lval-bel_. 1--_'_pe__._d
and are located on the aft _lanes oC %he orbitcr. These diaensions are ex-
ternal a_ are rm%__%o be sealed for _lume teste,
D'5_::ING NUMz_LR: VC?O-O00002, VL70-OOSIA& I RsoogI6_MISO00
}_L5 SC, L_ MODEL SCALE
l_':k;t,h - Ia.
Gimbal [_i nt to l':x i t. Pla_,e



































CA, Ocl, i I.,,c U.,,,_.,:I
;,It':.; N(,J:;"i,l'_,; - _! I{_)_






i, , , ,
o.ol2_
VCT0-OOOOQ2, VL?O-OOSI&A; RSOO9169_ RSO0910?. !)_I._3OO
YULL SC_.LE MODEL SCALE
Len6th .- In.
Gl_bal Point to Exit Plane
































NCEZLES - 'No.. _.2
GF_iL DESCRIPTION: The two orbiter r,aneuverir,f: system nozzles are lav-].-hell
s___ed and are located at the aft end of the OY.S pods. These dimenshms are






FULL SC::LE MODEL SCAL]';
Let45th - In.
Gimbal Point to Exit Plane





; rea - ft2
Exit
Throat













] 3. ,'<)o i ,.#2 o




_ODEL COMPONENT I_UDDER - R_
, " am.,mnn,.o .........
GENERAL DESCRIPTION T_'_r is a secon_able airfoil at the
_f the vertical fin that imparts _w forces. This dimensional
data _as calculated from the OML master dimensions 7-19-?&. _--.--.-
MODEL SCALE: 0.0125
DRAWING NUMBER
DIMENSIONS FULL SCALE MODEL SCALE
Area == Ft2
Span (equivalent) , In.
Inb'd equivalent chord, In.
Outb'd equivclent chord , In.
Ratio movable surface chord/
total surface chord
At Ir_b'd equiv, chord
At Outb'd equiv, chord




('/.\C X AqFA, Ft3)
Area N_o,;e_,t! _,r,_cr,_n_X_Q)
Mean Aerod_m,_n:ie Chord, In.
}5




Hn i , _m i , ,
,,0.. 4o0 q,.. oo
O. I_00 O. I_00
i, m
3t,, q33 _ 3h.,_33
2/,.21,') 26. 249
3&. _33 )J,. _33
o.ool 1
72. 260 O. 9o3
'r,'_!H,).; lI.I (C,,nt'd)
:'.. _'),'t)t t.,:r U, _d,, I.
,( , , i t
,MOIJHL C.,FtIOItI'.Nt: VI'::(I'I{;I I, V23 ((I,,t,.r i.'.-.t,i J,ir:,::,)
GEt _R?,R/_L DESCRIPTION: '_I_. ',',.'rtical t_ti] i3. doublu--'_jhv ,_,..'d:kn,t_jnf,ur_ted







1,rea (Tneo)- Ft 2
Plattform











] ,' v _ _l..dq_......
_._ O...5iLL_ __.!L_Sd7.........
O. 4OZL__ _-_/.ff24_.....
,', 5.000 /_.5 • 000
..... ;--/*" "7 .................







Fu,;. Sta. of '->_ t,D,C
.&.j
V.P. of .25 MAC
B.L, of .25 ,MAC
.Z:%,__P.____ ..a,i_, 5{___
.63 5.52 _,__td .....
,Jrl'oi_ "_ '-. ,_C_[011
L,_'uditk; :,,'edge ..t%l.e - Dco.











_ _!"., !3..... !l. 9





"9 gr-;L _O',,.PO"gV'r; ,,...w.'.._c,.,-.w.t_,!.,_<
_._A. D,...,CR,._TION :
'l't, i i,!'; III (Ih,iit,'d)
:i. {Jr'l,i ', i:r IW>'.I,_I.
l'lO'll<: Id,:ill.:ic_,] t,, '.'/_ ey.e,:nt. ,'lirt',_.i] t.hiel:n,,..'.:; I).ih0:dral :Lnf'le :i:; :xlonf,
== __=__ _ .._._l; . . _ -.__ _ _ _ , , ,,
..... ,tra,ili,nt_ edge of" WAhOo Geon'et._ie. twL_t _ 0 ......
b[ODEL SCALB; 0.012_i





















Fus. Sta. oF .25 MAC
W.P. of .2D MAC
B.L. of .2.5MAC
EXPOSED DATA
= Area-tT To) z








Fus. Sta, of .25 MAC
;_.P. of .25 _:AC
B.L. of .25 YAC





Data for ,',!)ol_ (2) Sides
Le,_!!r,_E<_qe Cuff
_,',_,i,S c_uy';[r,'.e:':e,._si:u_ i_. Lo 0 _g_





<2;J(_•_,8 ] ]. '7o9___.
2_5 "> ;>/,5
.l.I77 .__
• : 0.200. O&_!;,c_ _
_ 3. 500 . _3 ._'3(30
o_,$OQ o _'__,,,_o
- i(;._ - i0.0<-;(....
3 ',..?Oq . 2t'_. ,:,/)
L-lm
..._ "L .aL 5. (%'_5 _
-:>9o,___' . 3._/._2. _
AC;L ;',.3 . 2. 2','7
i_151.50 O, ,"Sh
_';.q< r.U:, - .-_.(.;,0<#
LC.t; it.! 2.0 59
O. 2l, _; O. 2/, 5
leiii_imm ,,, •
_{-?.c'q "' .C2(-
e. , ")] t),,.. .t.
O. 120 {).];]0





MODEL COMPONENT :__nt_K - 'rC_





































MODEL COlOuraNT: ATTACH STRUCTURE - AT?3
GE___AL DF_CRI_IO_h Forward attach structure between the Orbiter and




io, Incidence angle, Deg.
(Orbiter FRL to 7&7 FRL)
Right and left member dia., In.
Carrier attach points, In.
= 6-
O.O125
Boeing Dwg 7&T-MD-65&, SS-AOI559-3,
FULL SCALE


























Right and left member dia., In.
Drag strut support dia., In.
Sv_y brace dia., In.
Carrier attach points, In.
0.0125
Boeing Dwg 7&7-V.D-_58, W-II35A-II, -12






















b, C_l,r rl ++'r M,_,' t
MODt.L COM?0NLNT: ATtACII STItUC'P_ - AT96
GE_.RAL DESCRIPTION: Forward attach structure between the Orbiter and
Carrier, faired struts, i 0 - _°
MODEL SCALE: 0,0125
DRA'._ING NO.: Boeing DwE. 7A7-}_3-65&, S3-AO1559-A, -18, -35
FULL SCALE
&.O
D IMEN S IONS:
io, Incidence angle, deg.
(Orbiter FRL to 7A7 FRL)
Fairing chord, right and left, In.
Fairing_ T/C
Carrier attach points, In.
















t[_D'L _O,l._OAENT: ATTACH STPAJCTt_:" - AT97
Gi:t_F._LILD_SCRIPTIGN: Forward attach structure between the Orbiter and




io, Incidence angle, deg.
(Orbiter F2.L to 7A7 FRL)
F:_irini; chord, ri_ht and left, In.
Fairing t/c
Carrier attach points, In.
O.O125
Boeing: Dwg ?iT-,_-65A, SS-AO159-3, -ii, -35
FIILL _..... _"
6.0


































G_P, AL DF_C_IPTIO_: Forward attach structure between the Orbiter and




io, Incidence a_ie, deg.
(Orbiter F}LEto 7h7 FRL)
Fairing chord, rizht and left, In.
Fairing t/e
Carrier attach points, In.
O.O125
Boeing Dwg 7&7-)/D-65&, SS-AO1559-5, -19, -35
FLrLJ_SCALE
8.0


























Mc)D?,L COI_PC_NI",NT: ATI'ACI! L_TldtC'_H!(!,: - %1_0
(;Fh_]NAL DIrY;CRIPTI_': Aft attach structure between orbiter and carrier,
same as AT95 with a single fairing, covering the main strut and drag strut




Orbiter _ttach points, In.
o.o125
Boeing Dwg 7/,7-KD-658, d-l135A-ll, -12, SS-AO1559-33, -31+, -35
M_._[n fairing:
Itoot chord, In.
T/c of root chord
Ti_ chord, In.




I,'ULLSCALE ',_l_', T SCALE
X0 1317.0 16.A62
YO __96.51 + l.zX)6
Z , BL 267.5 3.3h&




120 .O l. 5OO
O. IA O. lh
31 .O O. 3P_;
O. 2;76, O. 226
_d
(,) TA!:I.J'; [1I (_:,mt'd)
b. Carrier Mode_
MODKL C(X,tPO_;_R: ATT_Cli S_(UCTURE, ATIO0
G_NFP_L D_CRIPTXON: Aft att_ch structure bergen Orbiter and Carrier,





Boeing Dwg 7&7-_D-658, _;-I135A-II,







MODEL COMPONENT : BODY - B .
GENERAL DESCRIPTION :_h_V...__
0
I,tODEI,SCALE: 0,012_ YODF,L D:._-:i__18I-i
DRAWING NUMBER' 6 Cl 60 I .8- t
DIMENSIONS • FULL SCALE ,_ODEL SCALE
Length , In.



















MOOELCO_ON_-_T,WI_ - W_. I
GENERAL D_CRIPTION: SweDt 7_7
MODEL SCALE: 0.0125
DRAWING NO. : 65C13609, 1318-46
DLYONS IONS:
Total Data:






Fus. sta. of 0.25 MAC
W.P. of 0.25 _[AC
MODEL DVK]: 13181-i












It_l_ . . _,-._IS pOOR
TABI-_.III (toni'd)
b. Carrier Model
MODEL C(_MPONENT: VERTICAL - Vg.1






Sweepback angles, deg., L.E.
Aspect ratio
Chord:
Root (Theo), WP, In.
Tlp (Theo), WP, In.
Mean Aerodynamic Chord, In.
Fus. Sta. of 0.25 MAC





























MODEL C(_%_O._NT: HORIZONTAL TAIL - HI5
GF_h_RAL DESCRIPTION: Swe_t 7&7 horizontal stabilizer
MODEL SCALE: O.O125
DKAWD._ NO. : 65C13609, 1318-5
DImeNSIONS:






Fus. Sta. of 0.25 _I_C, In.
W.P. of O.25 MAC, In.
Sweeuback angle of 0.25 5t_C, dog.
MODEL NO. : 1318I-i
FULL SCALE MODEL SCALE
l&70. O O.23O










MODEL CO:_O_NT: HORIZONTAL TA.IL - H15.6
GENERAL DESCRIPTION: Horizontal tail, HI5 , with verti_l fins on each

























t'.,if!I,_'; J] i (Cont'd)
b. Carrier' Mod.l






Wing B.L. of nacelle CL, In.















W L of CL, In.














GF2_ERAL DESCRIPTION: Inboard fan cowl and primary 7&7 nacelle, flow-
through ty_e.
MODEL SCALE: O.O125











Outboard fan cowl and primary 7&7 nacelle, flow-
_:OD_L SCALE: 0.0125










_J_ DESCRIPTION: H_Iki-_nel flight sroilers. Four outboard and two
inboard snoilers _er side. Subscriot denotes spoiler r_nel SI is the most







Outboard $1_ _ and S9_12 (Ft 2)
Soan (equivalent), In.
Chord, In.


































































































































































































J _ ............ :
:"i:.t_lt'_ ' '. -. ' " r; ° i' ':, :
6_












_ I !I_ _
I
0!,
' I'"" - '' ° ' _ ;" 6 +¸ i
_J
Z.T
XTi;{AN_b-I._R ..- O.740 +Z_X o
ZTRAblSFER = 3.958 +Z_Z o
Az o
3.958-- "4_i O" 740
I
7,'.7 C.G.
O_I"rEg C.G. _ i o /_.O°




























_111 ii11 IILI _ll[ [_11 ill& I11_ LII[ I[1_ [l_[



































.... 0 0 0 0
• • • • • • •
0
,,,,i ,,,, i,,,i ,,lll l,i,l i,,,i ,,,,I
,q
0 0 0 0 -_






















































































"'" l li!l .....'.i'i .olli,l II II
i illl; i_l !!
' 7 IlilJl.. il "_ 0.
l;; --'
IIII IIII IILII AIAI liil IJil: IIII IIII IIII IIII II IIII Iilllllll 1111 illl dill llll IIII IIIILilll
"l
O O O 0 0 0 0 O O 0
• • • • • • • • • •













_lkllll IIIII1111 IIIII IIII (Ill 1111 1111 IIII IIIllIll I Dill IIII tlllllllI IIII IIIII Illl 11111 II11 1111 Ilia Illl IIII II11 IIII i111 _
(_1 O0 (.0 '_' (_1 0 (_1 _' (.0 O0 0 (_ _1_
--4 ,--" --" 0 0 0 0 0 0 0 0 --_ "-' --'
0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,_
l I I l I I l
I.I.I
NA3 '_
,. ....... j | I L._
I,-.-
_ , 0 '_
: ,,"" --.J
L ...... i_ __•- = - : =- : -
" "_ ' =- ' • 0
• (:_
IlJl] Jtll]iJii Jill Jill ltl] l[]l Illl Illl Jill IIIIiiDIlllllJl lllJ Jl[lllllJ JJlJ lllJ Jill Illl JJJi Illl llll LillJ lilll IlJJ I_ ,_ _
!
•-_ -- _ _ -" 0 0 0 0 0 0 0 0 ," _1 _ 0



























o (_ c0 r'.. (.D
V3















































































_q" (N 0 CO _3 _ 04
•,...-. ---, C3 £3 0 C_
O/q
....
C3 C3 0 C) _
I I I I I I
I--
_,.¢ .,,, .,,_ Ill
0








































!i,,i fly, i,.. ,.,,i.ii. iiii .i_.i_.i_ ii., .llllV,l_l,_Ir llvv iiii i,.,
; I I •
: i • I .
++,,..
.... I................................................................. i.... I.... k,,.t.,












= := | • J
I






















Rl::Pl_tJlJbt. _ll.rl'Y t+l.' tHE


























L ! • • ,
)LLI_; Itl_ IL_i aL_ ..LL L_LI _la_ ,ILia _ _LL L_li _L|, :_tl_ _L_, till Ltlt














L • _ _ ! . = . = ..
._ _ oo (.f) .,:r ('_
--4 --. _ 0 0 (3 0










(3 0 (3 0 0 0
I I I I J I
..................................TI
,q" tO O_
0 0 0 0
0 0 0 C)
l I l I
NA3
....... 0 0 0
A3
,U')













L-) C) C3 -.-








































(:D 0 0 O











































































m n _m m m wm _ m
) ( _
-- _ 0 0 0







._ u_ u._._._ J._X































































0 0 0 0 0
-- -- --' 0 C) 0
0 0 0 0 C) 0




_ I I I i I I
|I I I III
...-_uu uuu L_a UU_ uu_
0 O O O












0 C3 0 0







Tn.s pm'n ;tr_ _'m
! :















_r _0 ,_ C)
C) C) C) .-4











































i ....... l.... ].................. _........ ' ......




_AI _ A AIII lli,I Iiii iii1:iii1 iill llll ilia [ilia
C b O0 t-- cO
..,.¢

















C3 0 C.3 C) ....


























































,,,. ,,_ .j i O
........I ....1 ,.LI....:....!......._. kst,............................I .............................113
0 0 0 0 0 0 0 0 0 C3 0 C)










l I I I l I I
'I
L2_.,..,.:12....._ ............._ 2 2.,2,2122....Z _
........ 0 0 0 O C_ 0 C) CO --,
o








_111 .irl iiii11,ii iiii iiii ,TIII _i11 ii_I I111] _111: ll_ll 1111 1111 IIIT I111 1111 i,lll 1+11 IIII 1111 IIII= +TII ,Ill II_I I111 p, lll III_
, ,I ±
! : I I
III IIII IIII AIII llll III
O u
O 0 0






lll,lllll LIIII llll 1111 llll llll tllll IIII IIII IIII llll IIII IIII Ill I IIII
0 u') 0 u'_ 0 u












_D I% _D I_ _I_ 03 (_I _ O _ (*_I _i
i
0/'I
0 0 0 0
0
0 0 (D 0 _, ----














frvv; vlr! rvvl Tit! TTJT rrrrlrvlr rrr! rvlv I|l| TVr! lrT! TkTrltlrr VfTt
• L L
, • ,







' _ ; _ + I
+
llil llll Iiii illl ILJlIIIll ikli llli llli llll_
0 0 0 0 0















ITII l_ll _IIITITIIT rlr! 1111 T_IIIT'I1T:II_III_IHI I
























0 0 O O
! i
t0 _ I
O CO O O O































0 0 0 C) ---, -- .--,
0 0 0 0 0 0 0
I I I I I I I
NA3
1"I_ ;'TIT TTT_ T_Tr -r_ TI"_F TTTI" I"TTT I"TTI
(30 (.D '_ (%1
CD 0 C) 0
!
m N m Nmmm_.m_mmm
I :




CD 0 0 C) --,





















































Illl IIII IQ[I 1111 Ilia iUJ Illl Illl IUl llll ILll III, ,,11 i111 Illi llll llll Jill Ilil Ilil ltll II,I llll Ilia IlIL Ill[ Illl
( o u'3 _') 0 I/3 0 I_ 0 I,i




























0 GO L_ _D If) _" Cr) N ,--4 (3 --. N (.,) I




















0 0 0 0 0 0 0 0 ---, --,







































Ill* Illl _lll* Jill Illl Illl Illll Illl


















































Hwzl Hwll wwwl lwwz w_wl" i,iJ_ IH! hi, ,._, wwl,
i! !i
' . . r •
.................................................... !............ i................ i............ i ............
O 0 0 0 0 C) 0 O 0 O 0 0











































































,,iv i'"' .,., [.rrv
I






lJli ii*l I *ill ix i ] Llil lili liil ilfJ liil llln ILLI iiii Irin nili illJ nLiL;iiii_llli lla*l ,iiii iii, ill, Lilil lilll Liai Jill iili nili











































































NH] VUV, 'V_: 'H| ,HV v.,rl Hvr reef UHV HI_ _,|! WHy uu.| .|_,_ UH. _H_ illl _ll! i1'_1 &Ill IIII Illl IIIk
!
Ill Lil i_ -
.-, ..--, _ O O O (:3 C3 (3 (:3 (3 --, -_
• • • • • , • , , . . • .




























ulu_ _vli _l|l Ini
r....
, • • t m L
L
_i _ - -i,,!
• • e •
03
iWVl illl Ilrl VIII lit rill IIYIIIIII rvllr ilt_ illr Ivlr[rll vvlv rill IrlT lull
'_ I



























¢:) C_ 0 0 0 C_ O O O ¢:)








....... !.... i .... I.... I.... I.... L,,_,l .... I,. ..... I........ I........ .. .................. I,.,L ........
-.--, -..-. .-* O O (3 (:3 O (3 (D O
0 C3 0 0 0 0 0 0 Q 0 0






C3 C0 CO ',;l"









_" tD (D C3
C3 0 C_ .--.
I I i I
is
WI











P,,. I'_ _ t".- CO
(:3 0 C3 C3 0
I I I I I
-..-,___,_ _
_,_,---_---_- [. [ _._ _ [. [ t ._
.... I'"q "" .... I
= =
-_ l]L.1 1.I 1 I ! F
_._ LD CO C3 r-q _ _J3 (30
03 O0 O0 03 03 03 03 0'3 03
o 0 C3 o Q_ c3 o c) C]





































I I I I I I I I I
,.[ ,|it 1 lilt ,Ill Illl |;'1;1_11
_8d3
llltlltt! I;II IIII fill Ill,
J
J
• l[J l_l_ i_ |i|_ Jill ll[J lJ_i li:l ¢lll Jill IAAJ l,,| I11_ I|_
0 I/3 0 If) 0 I_ 0
I I I I I I I



















I/3 0 I/3 0 I/3
(_4 ('4 _I (_t ('_












































_ll,i I|,s ,m|* |J_l i_,,m|l,m:lltJ ,|,, _lJ, i,l, J,,i sial ,l,, llll I||l J_|l I,D_|I|,
CO L"- CO (7) ---, C',I C") 'q+
C',4 ("4 _ t") t") ('_ C") C")
• ,.-.I _ _ +==¢ _ +,.-4 .,--i ..-.i .,=-,i







|Iml |li_ lJ,L m|i_| :J||| _i_|_ llll llml |I|¢ _4
!
• • • |i •i i i I
wl.,, ,,m, _11, wiH 11,, Villi,,,,





















_ (_ _ _r _ _ U-) CO (_) ('_ _ 0 (3D























TTTI TTTT TT_ Till ITIT ITTV Jill viii
C8d3
i jill lJtJ llJ. lJl _JJJJ. Jwllllg_l _Jl i.) 1._i J11_




LD L'-- CO o_ c_ _ f_ ._r _"_ _D h. GO 0
r'- r-- r-- I'-, co _ _0 CO CO OD OD OD CD (_































m m m _ m m m
n
O
• Oe •I ! I









_'_E - -''_- --,-o
!




I I I I I I
|Bd3
: I
..... L---,-( _ ...........
.... h ........
i
(33 C) C'_ _r _ (30 0 _l






AL_L kLLL_, |L_,J L_LJ _LL_ _J_ iLLL LL.I_ _1|L_ LL._


























REPRODUCIBIL.i'I Y 01" TILL';
















............. L I i
C') ('_ '_ r...O (_0 (_) ('N
C3 C3 C-) C_ ,..-.
i l I I
l.w| TIWITt'LII 1|_ if'l! _'_" iv v ,VVT IT_IIITIV ITS_.






'q" (.0 CO 0












































,Lil 1_111 hll t_'' I_t _lil _ltl Lll_ till lilt .LLLJ
p'4 e"4 p..4 e-.4 _ _'4
I I I I I I
r'_r tort r'_rT _rTl"_r_ I










• • • •




................. "4 ........ I -},- ..... 4 .......................
..................--_r_- ,I.......-I...................
' L_
IIDLLLLL_ I!L_L. _ rLLLL*LLL-
-- 4 ..................
gD (.2.1 f_l _r _ (:ID ,j
O I I I I I I I
[i! ILLILLL IIll _L _L k_LL IL_LL_L_ _LLL
.o .o .. ., _o



















l Ill I_ I i'_
'i_i!!_:_i i i _'" /.I!!I11 11.. i.,,._:_--.._. I IIIII III_
!il _Illlll Ill_Ill " °
IIIII I I III!?
II II I IIlllll llli
................I IL..!....I..........,.;. ..I ...i...l....l....l...i.......! .I ..I..._T
.77777777777
C8d3
-"[2["_"[_7"T";:'"T"T'"["T'"' .... "'1.... '"T'T'T"T"T['['"TTT"T"! o
.l I2.]___I I 11 1 llllllllli








0uv_ Nvi uv,, _rul IUrT VTUr ,,vl , IT
j
,-.,_
Q u_ co u_ 0 u_ 0








uq u7 C_ uq C) L_ C9 o
I I I I I I I I
3d3
u
F! n. n. !,, _,,_,
r r r
F
r r i -- -- --
0 0 0 0 0
I I I I I I I I I
_SdD
]














t. _.,,,_ .._ .._ ._..- --_pr _P






............... [ i _ ..... [i I .... i
(y_ _ _ o_ _ _'_ _'_ _ (:3 0 0 0 0 0 (:3






































|_q_lWmWl _wl vlmv l,,v wl_w ,v,miiwwv v,,, wvvv rvvv
I.- -_
m mmmm m mmmm mmm m m m_m mmm












i i ., i
_ .-, _ ('4 ('4
I I I I I
18d3
cO (DO C3 ('4 -._ co co o
























...v wl., .mw! ,v,i i1,, ..1| .|_. i.,......w.w .vw...., .,., v.vl iw,nrw_lr_ _v..r_.llw.i
0
! ! i !
J..J................
I I I I
_ _....-..=.
,.I ''






















































llJl IlJJ Illl lilt Illl till tllllllll Illl Jill Jill ii11 jill lilt
O) 0 .-. _ C')






ill| l,ll |11, |ul 1.11 ,111]11,1 ,|,lill,l ,,1, ll,, i,.. ,,,, ,,,.. '_'_
!





fill 111_ III[ IIII IIII _III lll_ II[I]I_111TIIIIIII! IIII I_II Irll IIII llll IIII III_
....-_.. _ _ ...< _.-_--" _
t.c'_
tO CO C_ C,_






_D tO (.i) D-, D,- D-. I'-, I'-- CO O0 (%"







































_,w, H., ,re, _H, _v,! _H,, HH IH,, rvvw Hw ,w. ww vHu IH_ .IVV ,vlr ,mwwwH, iw.., ,¢,'m r.r, i.r, wu,,IWwHI i.uuu,,wvm_v,m, ,,,.
I
.J °









0 C) 0 0 0 0 0










I'%1 (%1 IN ¢_I









































v,,i i1,, llvv _,,, i11_






























I111 Ilia IIl*[lll*lllll I**l illl Jill II_llllll Iiii Iltllllll illl l,ll illi Jill i*11 Alll
_ O") ('N ,-, O "-" (',,,I







ll_l IIII IIII _llll_llll Illl IIII IlJl I1_11
O O O O O
I I I I I
('N O CO O0 _ (N O ("4 m" (D O0 O (N '_
-"-, _ ---, O O O O O O O O -.-, -."., --..
O O O (D O O O O O O O O O O










O 03 _ ,_r _N O (30 _J) ml" r_ C) r'_ _r LD ¢0
("4 ..... 0 0 0 0 0 C3 C) C3










































Q_l_'g_ _ T T u






















































.i ' IIIII I, _,/ _I_
i II I I I_,._./"[ i !I.
i I I _'II I I I, i [ I __'`_
"_'_'_ [ i ii_lI .._._lT I I I I I II]I I i LI_ ,_
?,,_.._{Ii III ,./'_I IIII . IIII I I_L_L_II .:" "-
_,,,,,, :." III,_.' .I Ill llllllIl_II':
i_.i_ I I.-,Y"I i I I Ill I IIIIi-II I I liTM _:
_ " " 6 _ 6 un o _ 6 _ 6 _ d_ _ 6 _ .o
0 0 0 0 0 0 0 E) 0 0 0 0 0 0
;-, , _ , l , , __'"""'""'"'"_'"'"'"_'"'r"l'""...._ _ _ ` _ _ _ _ _ _ _ _ _ _ _ _ _ _.`` '__r_ I_ _... ....... .......
o_o _IIII 1[l%, ll_l]llLll[lll_lllIl_-
_ il III i III'_, A! i I I. II III I I [III!M
I]_-: i l I If I I If !_..'_,_,r I I-If I I I I If I I_[ llIl Ill S,%,,,: I I l lIlll 1111_o
: _ _ :





























(',,') _ .-., ¢) .,-.. (.,,.)
! i
_'z





.... , L.. i..
0 ¢::)
Ol_







































'q" _o Oo ('_
¢:) 0 0 ,- --


































Jl,,l,,l_,,l.l.IJ ,J4LJ4 _ .IJk,IJ &tU _ _ _ _ J.J,.@._L._.LmL&.A.LJ.L _.I_,.L,L_,+Li.I.I.+I4.J_..L&.I,_.LI_







TT_ 'M'll i,lr_ ii1"i





I_.I.L LI,.L.I U.z4114+I£ LI,.I+_J LJJ..I
0
0 0 0 0
0 C) 0 C)





" .+ ( . + 1
++ +.+ +
! -+ _ •
I
iI, LLI k_Ll U, IJ _kl+IJ l._,k_+ k,k .l+kl+_ _++l+
_P (*'4 C7 C[+
...... CJ






,,I,,14,_ ,k,LU L_,.L L ,i+IJ+..L, ,U.i._
('_ ",;P I._ (.0
(:3 0 0 0 0
I I I I I
NA3







































































............ i .... i.... i ........
. r , _ =
.... i "1 %
_;$_ ......
..... _,,
_ • ....... !__ --"









ii,,* _vv, ,v,,_ lv,_ www, wl,w wvr_ v,_v I(,, i,w, ,l'l,lri_l_il'_
.,t,,C.
7



















- -_ : . . L
k
....]...,t..........................i ......[.]..!,JJ..











0 0 ,,-, ---,
• • * •

















































.1 °...... i .............. i ............................................................ .--
0 0 0 0 0 0 0 0 -- -_ _-_
0 0 0 0 0 0 0 0 0 0 0




= ', Ii II-I1 !_l I
_ ....... _..... I ! !_1 ,.__i,_L_L_ 5
1_ ...... 0 C) 0 0 0 0 0 0









-- _) (3 2)
0 .....
U {.,J _,J _,.)
L.} kJI +I

































-iiii';aa_I I-II I I I_I I I 17[I I I I l-ll I I I I I[I-'- _1 I 11 1 1,-_'_1 1 I 1 l 11 l 1 1 1-1 1 I II I1 I_I_l 1 1 I L_-] 1 I I I 1 1 1 ll 1 l l I 1 1 I I I 1 I_l
_ L,I...,I...I._.I.,,I,'L:J,.,,I,.,J..,,I,.,,I..,,I_e_ _ o _ e_....l,,,,l,,.,l.,..l,.,,l,..,l,iJ.,,.l..,.l_e_ _ e_ .._I .l. ..l .l....l..,.l.,.il.,,_e__ e_ o










,.! r,,r_r¢, i11i 11,! iill,_lll ii_! i_ll iiii iii| ;irl iii! ,ill llll[ll;, iiii.
3,








































ILI_I i111 iii1 iil,ll+ll +l_+_lll| _111 tl,i itll iiii iiii iiii llll





• +11 i.ii ,+11 iiii 11+1 itlJlllll i_1_ i£1
m', _ 0 Co £D
--" --, -.-, C3 (23
0 0 (:3 C) C3
_'u I
(.D _ r-4
llLlllltl fill ,III III, _.,, I,, ,,J, ,,., , ........
_1 _ ',_ If') _ I_
0 0 (:3 0 0 0

























04 (23 _1 _1" _J) _0 C3 04 'm' LtJ
0 0 0 0 0 ..-, "" _ I-.-
C3 0 0 0 0 0 0 0




iiii +i+i +llll;l;l l+irlrlfll iiii ll+;rl;l_ III+ lll[ I+II_IIII llll lllll_rl+ I +1111_I_
- m+_i__+, -_
...........--_-::4_i'I +_'i-+-_ ++ __................... __--+_ -__,.........--_i+ _:_-;__+: ,
,-5 +L._LL.,LL,.,[,_.,I.. .r_,,.,i,,,,....i Z,,_,,A,,,I....t ...i.......i ° _ "
_+ CO 0 CO Cn C) CO C] 0 T
• • _ CJ




























_i@ H II b_llll II IIII
_ I IJ_llll 11 I lll o
_ I I2I¢_ I I I I II Jill
_ _ I l l_TJllll 11 I lll i_0<5
- ! i l I__1111 I [11I _ ::
_o_. i l i II _IIII II [III L::"
_ooo __I] II I_ I_III II 1111 !_
i I] IilI'I_,III I III _
_'_I_"_':!"T'T'"I ....1"'1',1....I....I'"T"_'"I......... I'"[........I"'T'"I........r"_ '%
_;_ __L_._I__LL_L_LJI I I I I L ll_l l[illl j i-
_ .__L_I_L].__L.__[_.!II_III I I 1 113,1 I i l I l 11,2_
_,_ __[III I i !' I I I ! I II I_II, I [ I i I l i
_'_"_' _.I_..... l__L_i_i .... L_[_L__L_IIIIT_ I[ III I:o_ill -,iilI ' ,Ill [i
_:>:_ i I {T;_:i:_:::t.__:__Li___-_ __ -_-!-- '_
_"_" t I __-_.........I -bI:l:_--b'__-:-:::f_--F}_-i_ _'-_





- ' -' _. C) C) C3 ¢D 0 0 C_ C) _ .-.
......... CID L)





---, 0 0 0 0 0 0 0 0
0 0 0 0 C) 0 0 0 0











0 0 0 0 0 0 0 0 0 0 0 0 0








































,1.,i ,rv| _ln ,111 iiii ,irl irll
$i _ r _ "= " =




























£D C0 (2) IN















0 O Q 0
!
ml mi ni
0 0 0 0 0 0 0
I I I I I I I
=D • ° ,
.J
lal











illl ii_t *lll,l|u!l|ll I_IAII***I n_ll *_lt
0 o C) C) 0
0 o 0 0 0
I
l
-: t L]*J-LLJ3_L_L_L_J_I_L_ILI_LLI_|LI L_IJ4&I 41LIL_L J_






illl u_vr Illl Iv_
,ira lilt _llt tl_A t,l_ till ll,_ iJl* LI** iLii ll.J _lJe
0 0 C) --. --.
0 C3 C9 C) 0













e4 0 C,_ -4- c0




























icwl i.'-,i I i1_1
,!,, ¸ .v.i ,..i
\
03








































_d,;_,;_ _......................... " ........ ' ........ .................................... ;........................ r'"i
ll! ! L. !..
;, t_ i I_ -- !I=
















r T • t" I
...... _' ........ kllll kll.ll L+....... !'''"
-" -'-' -'-' 0 0 0
• o • • • •
0/7
%.3
0 ('_ '_' cD Oo
o o o o 7
I I I I I
M73












































• i i • m 0 •
_ t4..t_ I,,_ 0. a, G..-I








_ t_ LJL )




• ?" 3, _,
_.l_J,J_| J,., ii|l ,||_ ,.,_ ,_|¢ ,,_ _,, ,,, ¢l_J a,, i||_ ,,l, ,,l, ,,,, ,.,J
0 0 C) 0 0 0 0 0 0




















: lm,|, ||_, ,JJl ,_,_ _,|| ,,,, ,l_l ,,,_
(',,I o (3o (_)
-.- --' -.-., o o
O O o o O
783
c,,I O r,,i ,:r (.9
O o O O o
O O (:3 O o
! ! I
CO 0 N
O O O O









-- _. _---+- .............
. __ .__._.+._ .....
' El
---, _- 0 0 0


































































.ill llll llli fill fill llll _'_v_,_'_'___'__;_'+ . '_I_
• "t
_'+ I
llll!|llllllll,Jlll ,iii ii|i iii| iii| l+m|,lill ii,i llal lltl |III i.ii fill ..I. +.., 1,1. llll ,II+ III+ .II..Ill





L . ._ . .
iiii lltJ!l_H,111111111 iiii,iii, i,ll illl III, LIII IIII lllltl_ll tlll li,t llll II,A IIII I,.I llll lllltill
•- -_ C3 0 G 0 0 0 0 0 .- .-






























l_& 0 0 0 0 0 0 0 0 0 0 O 0 0





: _ 1 i!_ ![ _
_) _ --" 0 0 0 00 O 0 0 0 0
r •
0 0 0 0 --'
0 0 0 0 0















(_ ........ C) 0 0 0 0 C) 0 (D "t"
........... (4D U
















• *|t ,*till_*J_J|J| tJl| ||l* Itlt:*.J_ *tl. |*ki _t*l LtJ* titi ¢lJ_ _1,| IJt_ iI|*ll_|ll||t, *ill i.|ll.l|_








2fly ivmr TH! ,,:, IN_







































































iw_'wllulv wvlw TIll 'lwl wvvw,llll IWW VWlV IWVV 'lVwl IWll IlWV W_W, W..W[W.WW Ill_ VVVV WV'W IIVI|N_I
(
ll_l_|l_illJl |ill lll_,,|l, J_Jl ,l_| ll.i llJl l,JJ I.iD















0 0 .--" .'-'
































( _ C_ (%1 .-. 0 ,.-4 ("4 ("3 _ _ CD L'_
0 0 0 0 Q 0 0 Q 0 0 0 0 0








.... ' lii _ i '_- :-IIII _ 1I.I II i _I .:
_,si_'_ l lll :i II .I l lllli I._L "_..,.,ii io
fill i] .. [II II II jill l_i.,,_"
,, illl !I ii! III IIIIII I IIii I'_i li=
_,-..,,,,_III!I _Jllll l llllillllll _i,l_ <
,,.,..>N,,I III I If I I I I_ I I I I I' I I I I..I :"i_I_,_
EI_ I I11!IIII I I..I_II [ II IIllll _ _
.,,_,_ II . I I I ]II I I I I I.I.I [ ! :_ !,.
llllllllll.lllll[ll l II [I..III_ ,...
Z_._ I II l llll I I ]I II I II I I[ l_lI I I l_i_
_ll[llllllllllllll lli lllllKi
II I I.II.IIIIII LIII [l l l.illll I Vi_
_._ IL,l,.,,],,,,l.,,.l.._,l.,..l.,.J.,,,Ib_ _, ÷ _.. .I,,,,I,,.] ,_ I,, I,,,,I,..,I,.,,16_ _ ÷. .I ......_ l....61'"]'"'l'"'l'"'l'"'l'"'l""l'J__ 4. _ _
_ _ _. _ _. _ ..... o o o o
,_.m,,,,m,,,v._,.,q_.,l,.T,,,l,,,.l,,,,j,_,I.... I,,,,j,,,T,,,I,.,|,_I,,,T,,,I,,,,I,,,,I,.,I.,_r,_T,,.In,T.,,I_,,:i_ _¢_
i! I I J I l i I i I _ _ , I I ! ] I I I [ I .I, I_ I I I I l :
r-,r:, :_-I I 1 17I II l ll_.l _I I llllillll[lli,,,
ZZ :._]__L_L_LIl l_il I l 1 _ 1 1 I 1 I l I1I I ii [_L__.:.-
"_ !__L__L. I I I I I I'_,.I_.II II III I I I IJl _o
_ !_-_T_-:T--[-J_J_J J_1_G3k_ ] I 1 l I I I I 1l ilLlq-
'_='_ --_............. -I 1I 1"_iII --I l ill"<
_,<_ Y..... - 2.JY._2__-_.-_- ;;. : -_ _ii__.... ,,.
-_i-:.:I........................

















































































...... ..._ m m m j
l,l,la l,la,l _ _ I,l,la _ aa,lla,la, i,a,l,_,l,l_ii, a,l,I
0 0 0 0 0 C) 0 0
I I I I I I I
,6a,t,i, J-_u, u.u
I
Q Q O O Q Q











•-, --_ -- C9 C) C] O O





i_....................;......:°tr_°I__L__I..........._'"' _[,...., ,................................_ _
i ''t o.:IE
("4 .......... O 0 C-) C.) C) C) 0 C)







































































......... _ _ _ _ __.__ _.. .......... _J
: t_
C_ IF_ C) ID 0 If') 0 ID (D U")
,,_ ,q.. (','j ('_ N ('_ --. --. (D lid
0 0 0 0 0 0 0 0 _ 0




! : --_ ! .....
. .-4
f_ !0 -r.... :-_ -----9,
......., =._ -t ............. -_ -O0_..
•_ --"-"_ E (_.................. ,,,L
_ .... i .......................... _ ............. _
" - t"v"
[ ..... _u/ ..........' 9-0-i ............................. _w
....... L.............. L....................... (_
! t t _ (J
N3
[llllt






























.-4 .-_ --t --_ -.-.
m m I m
_. --I_ _ -4-












































































,IC 0 Ir _ _'1
78:3
• | • • i
!
--_ _ ,--, C3 C) C) C3 0 C3 0 C3
0 0 0 0 0 0 0 0 0 0 0







































q_..J m X :,- NC/_
-"_,._oo_.__._.8.°°°" ,.. l ......
Y






























































_, ........ _.... J__ _ _ .....
.'-........ t .......
1 t












,_ _ o co LI3 _ o,i o r,4
....... --4-00
/
_ .___ k.-,-.4r__ --





































































































































































C) 0 0 0
I I I I
111"1 I"Y1"I TI'I1 rrn'







0 0 C) C) 0 0
0
C) 0 0 0 C) 0 C)
I I I I I I I
I'TI_ _ rrr'_rrl'T _ rr1_
........ 4 ......







rrcT 11"rl FTn' I'111 T_ T3"_ tl_'l rrTt
........ -.----t --
___ ............... 1..I __
m m m
C3 0 C) C)
I I
rrl_ ITr_ 1_1_ rrrl l"TTr "1"I_
m J m m m m





















vlll_,wvlv vvww± vfu_,_IHI_vrlvv£v, _w vH_ _v,_ _uvvu_,v!wvv
/.
,,.£




Q3 t'-. _ tf"l _ _ (",,1 O

























0:3 ,,q,,. ¢'.4 L-3
















































,_T'I_TTTTTT_ 1_1"1 _ TTTF TTTT _ _ i"1"T'T"lr_T'T'TT1 rIT'I" _ "?Tf" "TTT_ "I_'IPITT_'TTT _ r113"l"lT'r r'lT'T I'TTT'Irfl'T I"T_fl"IFT
i ......... i
! :






























t_lt litl ,Jl_ tit| ll,..,,¢ |_z| till _J|_ |ill tJ_lll_l_ i_l_ JiiJl_lttl|_J lll_ JtJ,
..... --. -- 0 0
iv,.1 r._ .|v.
, • • . •
{
I
P', f.O _ _'























































































_IIT T[TT ITTI 1111 lilt ITTT I 'T Illl lilt lilt TTII tTtt ,1111 illl II_ 1111 TTTI ITIT
o co t.0 ,_ ¢_ 0
i,,i r|_,11111 IiJ, l|l|llll_













































C.) _. c_ c.") ,4'. u'l cJo r'--












































.,v. l. Bv ,IV, v_,. vv.,Iw,_.llll_lUlrl .,,.WT._V VWV II1
|l*l I|¢| **l*lH,I
I
, • , , ,
,0
I




|L|i |tL*_ il** I i,i_: _tL_ llILl l_lJ J|_, IL*i ._I
















' i ' ; J




























£D tf3 _r C_ C_l _ 0 ""



















_wv i_vv ,_w, i,,r _u,_ wvl
1 "i"' ! !
,vw ,wvl v v vu _ ,wv N_r vuru H:v vw_ _uw ,,_, wH





OD h- M) I/_ "_ ('5 i'N
C:) C) C) 0 C:) 0 0






_'T_ j r(vl I vlu ;1 v_lr 1 l;rT I ?_ _TTT
:" I -
_:,.! [. : ".......
_iil!i i
FjT,,r r................
I_,.- -+ • i, I- _" _ , _, , _ _ ,
_: n I f i '










rT'T_" r'rTT r'Tn" r_r_ v_iv I
.........
' I I -




































|H| HI| |HI llJl H|m IIHIHL _|_11 HH HH HII Illl Ull |lH I_l|







illll iiii llli |111 ||tl |ill IIiIl|llJ ikll
(:3 C'_ _" (.D CO







































































, ! ; + ....
I i ! i | ' i
..... I











•l_ll _ l_a_tl _ _-
q
O O O O 0 O O O O 0 0 0 O





















"r11 n'TT1"r1'Irl 'rlrT_'Irrllr _ 'I*'TI"I"IrYTl"I"I"TI'I"TI*I'




0 0 C:) C) C::)
I I I I
















































............._,r_ .,i___ T'T"I_T. _ ..............I ""







TTI_TI_TlnilIIIrr 1111 t_rt 111
: I
/






i 1 i ,_.






































O CO tO _i"
lly_llll| ,fvl irll iiii RV[ illl llll llll!lllill
• J _ v
r ',i _,%.
It_ tttl lltt_ Ittt flit lill 5|ll till _ll| lill tIiI tltl tti¢ tit¢ i,lil ttti tllI .tit! till ILtl
04 O O0 OO _r O4 O _ _i' OD _0









.... I '"_'i"" I r'r_' r_,v! . 1 I
I
0/7
flail 'l'_f7r'l llll Iill _'1_'1 i'11t ifll tfll l|'fl Ntf[llll I11111111 llll II11 rill i111 I1_ _111 Illl I111 iI1_






























= = = = = =








..... q o o o o o o o o
• • • • • • • • • m • • m
03
LD "¢' C'_ C _ (33 LO _" C'q









































HIfVN, IWl! TW,, HH rHIIHH IHW Till Wltl |,VI!lIN
J.
!
................I ...................I ..,....i .......................................................
0 0 0 0 0 0 0 0 0 0 0 0 0
• e • • • • • • • • . • •























_,i, ,L,I ,i_, [_l i[_ Jill ,[,, ,il
ug _ c_ o,i
0 0 0 0 0
: , . L




I,,i, ,1_| ,i,_l,,,J ,,,IL,H_:,J,l ll,' II,r
('_ _' I,D (.D ['--
0 0 0 0 0
I I I I
i-r[t;!
r,-- T T , _ I i
.... F .......
NID
'll' N N rII,tlrT1_ iiHTi ,,'it
r





























-°_°_°_°_ LI I .II .
_ "_" > .
,., i L I I I I_"
t__ ! _ I I 1 L,'_I -._
i l I I! [I IZ" Ill i _!o<_
!ill II _ lI i :.1
_I11 II _ I ill :.l_
oo° _11I II 15 IIIII _1
_o. _IIl II - III EL_
_!II . II 1 IIII!il L=/'
_-JO
, -._ 0 0 0 0 0 0 C3 C_ 0 0 0 0
• " " " " " " " " " I" I" I"









eJl_ lllJ llJl Lll| i|_i _ll| _le| Llel ill| iile
(3 t_l _P tO



















.Ill _lIL ilJl llll _i.i
I !




























:,,_v_w, r ,,v, ,,vvv,,,I,,,,1"'m"" ,'"1'"' ,,,,m,,,,i,,,, ,,,, v,,,e,,,, ,,,, ,,,, ,,,, ,,,, ,,,_
bul ,111 ,mlllllll iii1 iiilallalll*i iiil |111 I_,,:llll|lim_lall alll Ilml m_|l iim| iiii ml|l iiii llll ilJl)|lml i|1| mill ill| i,t|
0 0 0 0 0 0 0 0 0 0 0 0 0






















I1,,, iltl ll|l mltl Jmaa mm|l mill Lmmtt ||11 ,llm i|1| mmmi ,Jt_a _lm|l J,,i Ll,ll i,ii _,il i111 i1,_ i111 ,11, mill iili _
tO _I• _ ('4 --, 0 "_ _P tO I%
0 O 0 0 0 0 0 ¢3 0 C) O 0 0 O:C
I I I I P I I "1-
NA3
Hm, I _w_, ,u,,_vH_ r,w ,w,
_r _ 0 _xo ,r
0 0 0 0
I I
i_,tllllliJ,I i111 Iti|llllJ I,i, Ilil





















:lvu¢ lnr_l wlv# _w,v vvue mew
al*l i,l* **J* *•*l **** laJ,
i#lw lull' WUWWJw'_v wewunew,i uul_ eevv uHV,
i i • i
|*_l t,i* |**1 |ll*
ql*
























|wuu i_i! vull lwwv; llv_
J Jail































_§ ..............................................................................I I i..............................











i,.,l ,.,, ,,,,, ,.,, ,,,,, **|, ***l
03
wwii iwlw wl_w wwlq ,_ll ,._1_,111 IIIW Wg_ I,,leW,Wl |,,I ,Ill W_t I,IW|W_,W,,_,I.IWW Ill, ,,,w|,,,t
,_** **A* lJli J'J* [l*i,
"N.
%



















































i_-_ - _ .o_$ <
IIIIII IIII_IIII,IIIIIIIII IIII IIII IIII IIII IIII IIII I_II IIII IIII llllIllll plll IIIILIIIIIIIIIIIIII IIII IIII IIII IIII IIII llll
0 0 0 0 0 0 0 0 0 0 0 0


















,i,i ll|| .ll|lllil i,tP iiim ll|l ,,m, i,1| i||, ,,i, i1,1 ll|l iJ,l illl i,,, t,,, I_,1 ,t,i ,,ll |ll, |,Jr ,ul ||,, i,,1 |lu
0 0 0 0 0 0 0 0 0 0 0 0
l l l l I l l
11111111 i11! iii! llll;rlll 1111 ii11 ii|!
L.L.L,.L..L_..K.]I.,.L_,L..i,.2,i.........
NA3
lllll II_I IIIIIIIIIIIIII IIII II_I II_'IIII IIII[IIII IIII IIII IIII rlll IIII IIII IIIII III_




































iIii_ lll,llllw wvll ii|i ii,i ,vll iivi lww_
Iiii mlll mill ill I iiii iiii llll iiii iiii iiii llll iiiii mlll iiii iiii iiii llmm Iiii iiii Iiii iiii iiii i_,,I HII lllll iiiii iiii Iiii
--_ o o o o o o o o o o o o
! I !
V3






_11 Aill ill_ _lll i1.1 &ell ILLI _ll& ilii Iiai Iili IiII Jill i111 i_11 illi Illl iiii, i.1_ iiIi iii1 i. Iii IIII. LilII ILl] I111 i I Iii
_0 to ,:" r_ o co to _' _ o r_ ,_. t_ oo o


























I I I I
III






glll] i i lllv1 • Iwul
I*il*
c_ -: o --:0 o
! _ :-:I




i.., iiii 111. I lIiii 1,11
r"
! I

















































































0 0 0 0 0
G
,P
al,, i.,n i.ii ,ll, ,t_ lliJ I,l. ill. iJil
0 0 0 0 0 0
l l l I I l
ittt file l,il l,.|l_l.J l,J| l,il mi,,
_' P') (_i ---.
0 C) 0 0
"3190
i,,, i_JJ ,.liJll_J .,,. mill i,ll i.l. ll|. ,,i, ,ll_ i,_ i_¢l .ul i..i itt_
0 0 0 0 _ 0 0
































r.i'_'_"'_, ,............,,'""''......., .., ....................,_.........................................,...........' -
w.-.=.--.--..-. r I : ,0)




Ii_ _lJ_l Illl Lill Jill IlilJ IlJi _111 IIIJ IIIAliUJ Illl IIII Iill Illl IJiJ IIIL Illl IlJl IIIA:llll I111 lisa ill. III. _Jli klil lill _





















t ii i-[ii F



















I • • .
I
IIiI illi, ....I....l ....].. ,...., .

















t1_ llil IllI JilIJ l_llJ Ilil II_l il_i iliI II_ll lill lill Illl IIlI ilII Iiill
I
























_l_., iJ • |H, u,i. • lu*t |_u ,li, tH_• I,H




• • • d
,.j
...= .lw. ',... ,v_ ;ge.i
........,....r....E..............................................I;. ........













0 0 0 0 0 0 0 0 0 0 0

















0 0 0 0 0 0 0 _ 0 0 0 0 0







































































wwwm!mWUVlWUmwiwwH wmgu:_Vuw uwm_ Vm_ i_mii_imu i_u| Imu_ Hmm m_ii _ H_, umu_mmu_l
%
Liml Liim llal imli[llll iIi_ fill im=m |iml llml |aa= imu li_i m=i* mlll i.,| ,,== Ill,
V
aJl|_ =Jim, Ira=m, il== *III: J_il
Hmm _n| H|_ _t_ immm H_












i i i i i .i
L
.....,.L..I..J..L..I..L._















































.... ..I.... I. .I.+
l:












































I I I I
01"I
}
_ J.t"l l_J !
.._ o .-_ r,i r) ,,T
I I I i







































































|11| i111 II11 mllm I_il I*il ilam ,_lm i111 I|tl i,I..Im.it,ii ,|,1 tilt ,ill ,,,, |l,, ,01, lal| ill, Im,i la,t
tD If) _ (5 (_ -'+ 0 -- (%1 (5 _ U
O 0 0 O 0 O 0 0 0 0
I I I I
OO tO _
--. 0 0 0
'_ii .... I.... 1'"'1
i + 1
lew wlvullwllHi .,,1

































































..._ II :- ,e,
' _I l-I-I-I i-r-l-.,..
























i i i-.. -
!11!'
1 1-1 I1





















_"::_" ..............................................""' ..................r:° ......ri ....: .....'
i .... :i:I I
J i"t| _LLt_
,_"_ _J .... ,..,I,.,, ,,,, .., .,,. ,., ,,,, o., ,,. iiii llll llil illJ lllJ illi_ I¢*1 illl I illl lllJ Iii i _llil illl llli t111 lit I
0 0 0 C) 0 0 0 C) 0 C)






(,, _ -. - .-: .-: -. o o o o o




























• • • • •








































.,;_;i;;_..... _1 ! I /i["TT"'r'"['"'I............F"'I'"'r"TIIII ........II .. i ! I ili _-
, r'r ,.o
! I I I I , i I I I I I_ _ I I I ! li °_ o.
• II LJli.,_
_i_i_,,, , ,,i ' " ...........I:......,:i....l....l...I...]L..!....I....I........I....i............I....I..,.I.......I....................
• Q Q • • • • • • • • •

















0 0 0 0





0 0 0 0 0 0 0 C:) 0
I I I I I I I
- --,i -.
NA3
"_,'" ....... ' .... "" ............ _'"'i ........ I.... .... _......._!_-, _,.
I ] I I
, _






















,....................... .._ ......[, ................ID _.. m,.,, 'i ' 1 : L i
imJ._ , i" ,,. _"
| tlt||l_ .. _ -" .,.,
]
!.q ' , L4.:
........g...... _ 8 "",;......i_ ,, ""_"" ,, ,,
,._.. _. _. _ _. _. _. _. _|_ • , ;,, ,,,,,
Gld3
i • ..... : I ........I'"'I"T'T'" '"'ill lJl I 1 I I II i _®
:IIII!11 ! Illl Q
illllll!. I 1111,.
i
==1] I I I 1 l'..,...i..-- i i i I
i ! I I I I I i "1"---.1.,.1 ! I
i iii I I_I Iii I .,...-i->l I I k "u
i llll I_"! 1 l I II ,n
! 1 I I I !'_"-_ ., 1 I I ! ._
_l! I', .I i i , .. _i: °"r 7-" -4----. -._._ I ..l
i l I i l _.l I 1 1 ! .1 ,,]Sl: : _ : Ii. T _.
L.I....i: ..[,..i.,..l........I .l ,.. I. ..........l.. .........._,I_ ! !"o .... o _. _. _. ."q q q q q , ,
iI j
I
,_•mz====_..... i'"1 ..................... ' .............................................. ' .................................................... ..._ 0..,









.... illlll Ill i iiii Jill Jill Iill Ilia ilil Jill lill i111 illl lilJ Jill ilililili lii.!ili6 Iil _
--. --, --. ,-. --, .-4 --- --. --, 0 0





Iill lili II11 Jill liil Jill iili ilil
--. f_l f_O CN
0 C) 0 (3
















"..... III i i i .®|!!I!1!._'" I,, "
Pt! '- _li_-- IT.. -"














................ i................... i.. ........................
F _
0 C) 0 0 0 0 0
• • • • • • Q


























• • ,.., , . ._ ..... . : - ...,,.,.. .... , .
,Il
,T
................... I........... ', I................ I
0 0 0 0 0 0 0 0 0 0 0 0 0 0
o o o o o
I
i
0 0 0 0 0 0 0 0 0 0 0
g I ! I I I I I I I I
0 0 0 0





























II!1[ !11( !111 I_II !111 _111 _111 iiii IIII II!1 iiii Illl IIii iiii 1111 !!!111111_ II1_
I I -
C) 1_ 0 lY) LI_ C) tPI 0 t/3 CJ t/_ 0
I1") If) f.# (.0 "-. r'- 6) CO (_ 03 C) C) -_ -_.
o c_ c o o o o o o o -- -- _ _.
• • • i • • • • • • • •































o, o, o. o, o, o. o. o o, o. o o, o.
w__§ ' ' ' ' ' ' ' ' ' ' ' ' .'
o sta3 ........ .oL ...._ ........1 ..............!.....................I'",....I .................."











o o o o o o o o _; o o o
o o o o o o o o o o o o






















o o o o








0"} _) I% UP
(N (N ¢_1 (%
















....... • "° ........ "l ......... _ .....
i
i
........... _._ OI ............ I- ' '
l






• • • • e • • • • * • t •




































0 0 ¢) o c-_ 0 0 0 0 0 c3 c ) o o













































I I,L: I li
e,J..-.i-'T--1I


































.I,i,_,_,_,_1"71.......' .....................i il..................." ...........ii...........................................!=
_tl ,i ;itlt 17 ;
i i!i!!!l!il r lllilil _-'.. l lll " ,-,:_<
fll I [ [ [ 11 ! I...__.Z'>I ! I ! I I :fl..I_ I lll i7i--1--i" Illll I :o<
i I"1"- I.L I [ I i-I-_D.. I!111 i
Iii I l...L...7-k--t--'t'-I"_ I I111 I _<.,,
,,,s fli I I"P'[--', !_I I_ ! !...! I I [ '
i,<. iii IIIIII!I 1 r"l I I 1 _,,.
fll Illlllil 11Iill ;:"
ill. _.i..._......,61I I L..I....I....I....I...._,,l_.... = _ =. .........,I ..I....i....l....il,i _ . _............._ '_ ._,..._:_,,i, ,<.9,
• L. l d:::l .... "_"
" 111III1 illll i ,-..>i I
Ill L I , ,_.:-.--------" -" -"
i 'illli "_"_
C),._ _.i8" I








0 0 0 0 C) 0 0 O O 0 0 (:3 0 C:)






















_, tl,i ,1., ,_,t iJl| **** Jm|l ti_, i,_1
() (D 'qP
_,J_ ,ll, ill, tilt i,|l]|lJ|
C:) C:) C) 0
[,|_a ill| li *! _*** lilt t_|J ,|_| J,|, ||1!
•-_ -'-. .-" .-* -'-. 0 0 0 0





























iivw I ullW IW|!l IlWW WWWWIIVWV WVW'W
....!......"oI
,W




































•.-. C) 0 .-.
C) 0 0 0
I J
--. (N ¢N M M _r q" u_
C) 0 0 0 0 0 0 0 ¢)
I I I I O I I I I
I








_r (_i co /.o qo co to q, Go
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
i • • • • 4 • • • • • • • • •



















_ill i111 111_ i_11 &Ill i I Ill_ iili iill
0 ,-. ,-, ,,- ..-.
I I I I I
I
a i i i
I
-"-I:I
li_lJ IIa_J _aJJ, S,.. _i,i It •
0 0 0 (_






0 0 0 0 0 0





























m 1 m • ! t | ,
_ _ llli
11 ....c _ "_ I 1_i
0 0 0 0 0 C) 0 C) 0









i I L,I,i ..... _"
-- .--. 0 0 0 C) "_
0 0 0 0 0 0 CO LJ







_[d3 'LN3[31_303 3BNSS3_ fIX3 AII^¥3 9NIIS 13¥ dOl LkL
11_fi_tt_'kl I"...... I'"'r"T"'r'"l,,,, ................ ,'................... ,r"T"T'"t,,, ............: ,i................... ["T'"_ .oo
"_...... _ llltl illi i!] ilt_ -|111!!1Ii_i!_!t ltll i i ltt,_ I Li I I _:.,.,>
_,i_t].,i_..I_ li,_j > u._r.rlil l:lJ, li l ",-._: 1 ! I ! i[I II_
i ili!i!!!_ i 11111 l 7blllll III - I i::.,,,_1111,-1 - .---.:':--- :" i ; ! ! I 1 [ I[I I I:_ _.
I I,_::1"__-"1 : IIII I I 1I _ .--,. . . ,.,.. , _ i I I I i I i ....... "0 _
! I I I I _--7 [ [ i ,, , t l I_L___$., 1 I _
--I-H-+ =7:: FiTFT-'
li _ l ti ! : rli i 1 lit it lit i-I ,,.
lii_l:i:'<II Li!llllill II"
it ....I....i....I.....I ..:...; ...[...L...[...I:......I..,,I,..I...I....I.:..I....!,..!....1_..I.....:. .l .J. .,.,>• & c_ ob _ ,,i. _ 6 _ cb _r _ c_ _b co'
.........i .._.................1....r"T'"F]'.....',t....r'"'F"r"T"T'T"r'T"r'TT'TT'i ® -I i / II ll':llllllllli
i !! 4111 _} !II1111IIi_
_i il ,._I ! 1 l-7 ' Illlllllli
,, _ I lli i II Ii_..
"-"-t--F-I-._.._... ' :_ 11 Illii::
ii ! _ i_;;1-_I l 1 "_: I I I 1 l I I!,,,_..L_L--_" : I1 I lit ]: I
..... -,, ,_===== ; o<
..__.-_--_--_ - "IIIII
II
-_. f- i I l_J _: . It i LL.I..,]J....I....I:::.I.j;..:i--
0 0 0 0 0 0







0 0 0 0 _ _































• i. ..+. ,ul ii1| i... I1.11 iill iiii lui .1.1 1.1. 1.11 ill....+ i,.I 111. i.ii .u.i..i I1.1 iii1 ,.i. i1|1 .... I1.1 .111 i111
0 0 0 0 C) C} 0 0 0 (3 (3 0 0
C) Q (3 C) 0 (3 0 0 (3, 0 (3 0 0








IPl 0 IPl C:)
C) C3 (:3 0 0
I I I I 1
= :
-- 7' r • • •
iiii iiii Iii Ii b l&ll iiii llll IlIA iI_l • I IIII illl

























_ i=_._==._=.' .......................'..............................................I ..............' .................."7 i o _
I11
@|d3 'lN3131dd303 3_SS3_d fiX3 AIIAV3 9NIIS IdV d_l L_L
Dli













0 0 0 0 0











i,,, ,IILLJ,I_L_AI_ UI_ lli_ llt_ tl,i J_,|
0 0 0 0 0
































































= - .... ! p--,-
_]i_1 [_l__[h[ ' ""
lltllki " " ' _
L._ _:





I.%_,_,_,_"'I................I.........I ...I"";""I'"';',......,T ......r,......I ........I ....I. ...I. ..",!
""....._l. ll_l_ l i l l l I i=" i_!11111|11,i I ! I I I d l l I !
I!1 I i I [i I I I ! I . -
iii ! I ! I I ! ! I I I I I ! "
.l!il!llii', i l I I' 'i' I J J I
L.I....:.I....].I ......I ...'I .....I i ..........I........I ....I ....I :..I ......I ....,...]"
o o o o o o o o o o o o. 91!!1 _ ,.i> ,', ,i. _ <,,, - 6 _ <<, _ + _ ,_














m m M_m m_mm _
) I
• • • o •
i









,LL l _lL_ L I II I,
















































r_ i_ r""l'"i ....I.........:.........._......1........i.... i"" Lil "I ' "-"' lli _'_ '' I ,_°
;..._....,_, _._.. ......L.,....., ;........ _............]
_. _ • . ,o o. _ o. o. o.o. _,_o. o.
__. _ww I I I I
I.iJ













i|tllluil Illl IIIL lSl_ _l**l _*HI L,** *lit ,l** ,_*, ,1,*111ll Ill. _.il ,ill [I,,l .ILl* *HI ,,,1 *ill *til ill* Illi _,¢, *_,r
0 (:3 (:3 (3 O (:3 0 (3 0 0 0 0
I I I I I I I "I-
),3
1.1.1




01[tl.Gl_M_ p_G_ _ pOOR
, : _ ._ : - . _
PIll , i,11 |,,l i1,..|ll l,|. ,ill |Ill i||l'|lll |*1_ ill* I1|1 Ill* Ill* *111 *|ll hi|| |l|, II1, 1|11 *ill ,Ill Ill*llll* *., .... , **.






















("4 _ c_) CID C') {"_














.... III I tl ,-..,_ _
r,, _. o_
_il_ .....
-- i m • i i " " '





J | j 0
ImlYrr_l "_





_ _ r'v'Y :. 0-
 i7.I
, ,, F ....
fli" _rj • t.J.JI---
t,.I i_l I._
__.-_<..__.?........ i " - IIillii {[IIIII " _' _
t,_ l",- I",- r-,. I i---
_#_ ql' _l" 'ql"
btl r" "" I" :t-2
i+j _Jt i1 i
ll& ,*r I
_c_] i_"_ ..........
I I 1 I I I











_0 _ _' _ _'_ -- 0
0 0 C3 0 C__ 0
L
!



















i _x _x 1
I_1111
c)

















































_ ..... ____ ,
......___. ]....
C) C',a ,q_ L,O _ ',_
,t,rl'T'f_rvv, _., i,,l ,_.,


















































ll**J **|! alm! ml*J i*iii ||ml lJla *m*¢ amml ||H mlsml|**i emma maim |#sJ mm*a lai* tla* |m*a |m*i |mam laio* lJem ,Am|i ||J¢ llal is¢_
i_ - o o o o o ° ° ° ° ° ° ° '







.,,, _. , l .o._ _-
o.-,o 0 0 0 0 0 0 0 0 0 ('D 0 0 CD
"°°° _":_\-_Gllli_.................................................]7"-_. ,""r"',""_,,,,. '"',_ ............." ..............I
--Tt 1 -! .............................
...................................
.......1-7--F...._-t-
! . : i
iii ii!i! ' '
-. _,............... _ ...... .__ ...... + .........











,, ,,......................p ............, .........._ ....,......T,,,,.............,.................................I
-1 • i i
lii: .,_. _......[J !IIIIIII ,__
il [1111 I1 I "_.,_ ......
il , !,I I I I I I I, ._ .......... "-_
i,_,[__,,,I-l+SVPl-F_-
i_[l I-I [1-I III i [ i I I-I -
















































! I [1 ,
-4 0
W'I3 'LN313[J_303 iN3WOW















































I_ I t i




MV''l''''lVVVVlV''VlVl''lVYVvlv_'rlD[VVlVVVluvvvvlvvvvnvvvv :vv'Yv ,(vl ,v|, vrvlrvvv, ,,rl _I'_M i'r_1_1,,, vVVVlWVrVl|,vvnv,,vlvvv;iw,,, ,,v
r _
o_ _ '
llll Imll lllm III* I*I* flip I'*I *II* lllll *I**I llll mill *I'I ll*l lllll mill lalliltlIIIll* mill *llI Ill* IIlllllmllailllmlla Ill" 'Ira,
It'.. (.D I/'I _ (_ ('N --, C:) "-' _ {'_ _ I/'I (,D
O O 0 C) O 0 0 O O 0 0 0 0
I I I t I I
78_
i : : : : : -_
II
r
0 Q 0 0 0 0 0 0 0 Q 0 0














CO (_0 -r ,"I
0 L-) C _ L)




































tO U3 _ f_
_q
....................,,,:












: ! i ,
i







i I i i
' t " P _ t -* •
I i ., [ _ i
q3
........... -- _-- .co
I :
' ......... _i
.......... t i i









































t'T1"l" I'_ 1 I'TTT
_r _ 0 (_0 cO
il
0 0 0 0










.......... li ........................ ,
1 | I



















































M m m m






















































lliJ mmlll A|II imi_ i_ _ lmtm I_ia lam_




_0 U _I_ O_ CN 0 '-- _ _
0 0 0 0 0 _> 0 0 0 0
! # # !
t
: i
_"TY I"r_ Y'T 'TYTV
I
N_3
t...................... -- r--_T .....








































I_ o i o
_ o o i















h.,I ...................... I......................................................................... ,,_U_





















...... ill ......... _--
i
........--...............' - ----- ,k>'i..
'I
,u_ _L _,,L._=,, ',"'.'"_i'"_," 'l+',"l.'..l.".l:..,i..,i,,,,l, _,d,,,i
_N (D ¢N "_" ti'J <'l?' i, _ _"














































































llVll|ll, ,irll iiIi! ii,i,-]111
n
I ' I I
- .....









........ t -!-- ......
'_,'-_ [ ! ! ! ! i !
..... f"-t "
I t , ; ! , ,1 i I l
i I '
1" "-', i i ,



































































































........................... 7111 ...................... ,.,I...............................





0 0 0 0
I I I I
N J,3
}'"_"'['" ...........I .......l ...1................r"l .........IrT"[TT'"I .....'T......'I_'' o


























......._ ..I ........i....I...............................................J ...




rvww _lwl ,,TVlVW,I _11. ,mmw_,._l _,,_
qO _ ("xl 0 ¢4
I






















• li_ • • • • • pvl! :v..vn|..| ,...l..V|l.,.ll.lV|llVl.lVl'llVV|t|Iv"IV|'lllV'| v|,.] .llVl|vl.av.lvlVl.va.vv'IVl"i''"l "v'"
._ mzzzzz
,o§§§ "'_ _'

















CO P_ t_- (.D f.D _') I_ q' _1" O (_ (N (N ,-, ,-.
C) C) O C) O O O O (D O C) O O O O
• • • • • • o • • • • • • • •
V3












































t.J t_ r_ Ir_
0 <.(_:
( ....







i • t i






,,+; ,;+t .... t.,;,t,,,,h;.,l+,.+L+,,, ..















































i1_! _lll i111 _LI Jill Illllllll 11 III lllli IIIIJ
('_ _ -"' O




.__ _ : : , ....
,. ! ,
u
111 IlJ IIAI dlA tllJ I11 llll I111











urll rll_ultvl III,IIIIIIIHIIIINII,,vIIrIIIIr_ ! lilt
('_ "_ IF) LID
O O O O O O
I I I I I I

















































_ ° . .















( >- >- _-
= I
!








































h,, illl a,,t[,ll| i,i, ,ll,ll**, i,iL ,iJ, l*,ll
0 0") CO _ iD










































































































0,_w,.,',_- i-II I iI_'_
r l.I Is..,_,_........................_,: ' ,*.._i .',. ........
i
t 0 C) 0 0 0 0 0 0
_ !





i|_t, iiJJi iJiJ tlA!
M _' t
0 0 0 O O
I I I I t
.I In, ll_
w 783





0 0 0 0 0 0 0 0 0 0 0 0 0




























































L,") O t,_ 0 I,_ 0
L"- ¢.D _ L/_ b") _ ,,a" ¢'_














































Itim! 1 I_ I I
lll...,_l l_i_ ..................................... ;................... ].....





















|1,1JLJt i,l_lJ_JJ ,i,, i,,_ ii1, ,ll, ,,,,
C3 0 0 0 0 0
Irt t_,r
I,IIv ,,,,I,,,v
O 0 0 0 0 0 0




























frvt rill rill flf£ fTft tit IfTtqVrflftT _ Tlf _r
I

































--- _¢_-1 ---I --_ --
I
I"_I! y_r tyy Ill If! lit
m _m m il _ m
0 0 0 0
"13
I I



















































































































0 0 0 0
I I I
r
-- = = =_
....I...._....[,.I............
0 0 0 (:3
• • • •
I I I I
: 13.
C) LO CD _ CD I_
-_LJ_





































tiii!ti _ ,,, ...
/
888
m-T m-r n"n f ! _
rii
g..c._ f,.) _
_," _ t",,0_ .......
o _ __ - _ ,,, o
--- i I -I_,_. I _ _--" _"
......................... _ .......... _
[ . { ................... l- ........ II
I
000






i i , b--
I
i,,i
.iLl+ I.l.ll L _l.ll _ I._lll I.ll_l _ llli _i_lllil.l lll_
O_ CO _ (xi E.) (_l _i" tO CO 0 IN




!s sss  
_ 8,,_8,-_












_ t e i
_ i Lj t,..ltj















mll_ AIII llll tilJ ,ll,i,ll,_l,l, iii, ,,i, tlJ Jlll ,i,, |ii iii, ii,i l,il iiii ,_iI
•-+ ,-+ --+ --+ --+ ,-' 0 0
,,vr v,,,w,,vryl,,,vwlv vvCr ',,,,l,,,w ,,,, ,,,,I,1,, ,,l_







= = _- |


















































Ir+i .... -- _I> .... L.. ' ....i
.. !,+!!
I
U_j_J_I J:l-. 1 _< 1:_ J I II_II±..L I tiiiI!I_ _- 111 11. I! __1 ! 117, I I I I_'/ZJA_
i l l l Ill_ I __ J L, I_IL[_-I_LZII


















i'i ' " tl




































• • • •
_ 'fWIB







.|ll[ull_|lll i|11 iiii |i1, i1_|Iiii1 1111 iiii .ll,;llll ||1_ iiiiL|mllLilll i111 ,111 11,1 11., Iiii I1,1 _111 1111 1111,_111
(D ,,r _ CN .-- 1:3 -- ¢m ._
C:) 0 0 0 0 0 0 0 0 0 0 0
• • • • • • • • • • • •
I I I I I I
783
7 I : .:
i :
. o
:.--+ ..................................... ._ ........ _---_ •-J :-.2 ................... 2
: I I .nil
: j ' - L:}----,---.......................i........................... ............................
0 0 0 0 C3 0 0 0 0 0 C3 C) 0
I I I I I I l




































t_l i_- _P I-.
_0
,,v¼rvlvv ,_,_rWr_l 1TVW _Wl, IIll ,I_V l_,, W,VWI,11_l,_ _,1, ,,,, _,,, ,Wl


























(Xi _ _.D CO















































, i , F
" ' ' I
I I I I
_11111111 i1111 ii111 iii1 _111 iiii Iiii1 i111 Iiii :1111 t111 iiii iiii llli illi i_111111 lll111_1 ilil Iiii tll .... I LIIIII llll ....




















































0 0 0 0 0 0 0













G_AA _LLL _.LAA J.AAJ..LA._ J.AL_LLL_ _._ kiIA
130
03
TTrl" TTI'T 'r_ I_
.
...................
ILI._ I#,_I,ILL_, I,J.I&_I.,L_._L.JLI.I.L.LIL_ILLL _._L,LI_
I I I I
I
---4-C0



















_ _ k__ ........ --_
J



















(J (..,) _J (._)
|
0/7







I!t!!!_ .... ! ........
i_ iiii :1111 iiii iiii iiii iiii iiii iiii iiiiJllll Iiii iiii iiii 1111 iiiiIiiiilllll iiii iltl iiii ii1111111 I111111_ I iill ii11 iI1_t
... o. o _. _. o. o. _ ° _ _ _ __.
-- q.wa i I I t I
_p ° • .
J IF)II'If_
W






l 1 _ '"
....1,.,,1........I....................,,_,,." <













































































Unnn nIi [] iIIIIIII IIIIII
























































































, ,-_ ii [ii I _ g
.. ; ,*: 3/L__jSj__ i 1 1 [ l 1 1 l [ I__Lj3..°-_< E3
_] i---------F-rT-]-P|-I I I I ] 7 7 7 : l|I i _".(:
0 0 0 0 0 _ 0 0 O 0 O 0 0





: I i ' [
il L I,' _ "




















!iii! ili,i i!ii!i, !ill
V3
TT'T'I ..__ T'_T'T_T'71UT TTT'r _'rTy TTT'T r_T _
I





_ _ "r_ _r?TT_ _ _ _l
































'_'_ "li" L; -- ''_ '
- ............. o_ N_
""-"-"-""-_-- _ i
-- I I I i I I
783









_t I I[ tliL__LJ__I- ._
I
I




























qr_lrl rVrl lyrl _{ _llr;l_r_ _rl ryfl'
I




fill Irll "'l _,u_v_rvyr ',',, r,,C
I,'4









•" 0 _ IN _ _1_























I 0 0 E) CO CO C:) C:) 0 0 CO (3 0 0
• • • * • • • • • • • • • • • • Z







































































I I I I
q-lo_






















































I4- _i) I_ _I" ('_ _ -.-, Q ,-, ('4 (_ _I" _ ¢,0
!i_ o o o o o o o o o o o o o





......... I - ._ ............ _ --P ....
0 0 0 0 CD
783














_.,,L i.... ...... i.... L ......._**.i i t....
,_-,I _\J _'_ • o " o " ° " * " °

















































t_ t j_ c3 _
;i ......
I ,It
" 2; >: ;J






'llt '_ll li't lli_ _'tl[t'|i t_''[_llt '_'i i't' _t_' i_t' 't_J
to _ _ Oo _ ,It






0 0 0 0
I I I
TTrt-_rr1-T FrTT_rrr r_| 7it,


































to ,r E'4 C) _ _r tO CO C.?















• : : ."
, ! !
i J.........
.:" ;' I "



























I + + • --_











































































,r"..... j...... 1"'" '""] ....... ""
.-........... _..... ; ..... ....... 1
j ' ,
...... , __ I1 _--1.........
I
[ ....... _ -_I-E .........
I .,_ !












































0 0 0 0 ',-:

























_"'m'_v_f-"r'"'_ .... r'-'q ""F" f'"'r""F"f_'T " F" f' f' m I.... I [ r" f'_'lr 'F" I F_I
I iit!titi[i t !riti!Il! l:tI4  f!;i_ . " i [ \i ill <o_
: ', I, 1 i _ / l t i, i ! : | I., [ I, t i' | t _ [ |u'_ zr
" ' ' ' ' I ' ! : ! , i t i ; 1 t I , '
_,3













!L_..'--..:-_ ....rl................: ..........I [I _ ,_,
_. III111 : 1,4,".,, I I I ii i
-_,,-_,_-!IIllll__ iAt_" II I [I __
--,-,*,-'_--II I II ,_ II I i l _
_III III , :_!_I II I [I i_< _
- __111111 "_1 I1 1 [I ::.? __
i _YI II .... 11[I ::.T
_11IIII _ 1 lI 1I 11ll _ ,7,
•-: -:. - _ o o o q o. o o. R R
. N
N
I i _,. ,_:
":.



















































w,,vl,_v,ll_,,ll,l,l,ll,l_ll, ,1,1 rll, ill_l illl Jill iiii illlllllli illl illl iiii 11111 iiii I iiiiiii11
11
till *111 llil I111 llll *111 II*l IIII t111 IIII IIII] I111 Iill IIII IIII IIII IIII IIII iIII [1111_1111 1111 III1 I111 I111 I111 1111 III!
l", (_ I.r) _. eW ,- Q .-- IN O_ _r I_ CO
0 0 0 0 C3 CD 0 0 C3 0 0 0 0




L .... I " ;I I
0 0 0 0 0 0 0 0 0 (:3 0
• • • • • • • • • • •
I I I I I I I
lt'lllllt I















































































• 'II I1111111111111 rfll 1111 IIII lllfllll 1111 [rll IIII IIII _'_II 11_IIIIflI111llii[I111111111 rill III! IVI! ,I_= ll_l;ll! l'l,,rlll _
_II Y'h
: : : 4,, ,J
_Jli iililllJi *Ill Jill lill Jilt_JllJ_llii Jli] i[UliliiJIIli ill, Ii[I I[1) ill) ll,i Lill ill' iili liliilll ilil 1tll Itl* Jill IJl_
_rl CO ['-. (.0 1.9) _t. _ ['N ,.-, Q ,._ _N P'_ q*
I I I I






Illll_411 lll_ [iii i111 [II[ iii_ ,_I,HI,IIHI_ ,In (,II _I_| IHI 1
-= = L....




























_88 o o o o o o o



















i i i i
o
183
r"tn 11"1'T1 'I'I'I_TI'W'_VI'_'I"T_ _ tl_ PI"I" _
i !
L_ _ _ _ _ O




_._ MJ_ L_i4 MJ_
o o o
I ! I






_P u'_ _.0 r_,
0 0 0 0

















































_,,WlV,I,,H_,,,_TT 11UV w_'_t IIrV IITV
L0 _r o4 C] {3o






CI) {D '_ _1 0 £',,I _' CD
•-. O O O O O O O




































|lJl Ji,L l|l|lllll |li, IIL_Ll'lJl'JLll|l_lL'_J_l_',l_l_ II_'
¢
(:) (r_ (Z) t',- LD U') _r _ _ ,.-. 0





























<"_ ,..t] (",,,1 '%"






































rm _ i _ rlm! llrn 7 ml!
IIII IIIJ Illl IIII I1_1 Ill. }llll :1_1
i









lliL l_i_ Ill, i_iJ ill,J llll
rl,i_
n
i_i mi_, Ill, _m, i_il ill jill
0 "4 C_I _ _"
I I I I
0/_





I_- _- I--_ I-
•,o......i ...._ , ,,,.Lo_ _o




























0 0 0 o 0 _ 0 0 0
I I !
(D 0 (D 0























- - (D <D c3


















i-- in in irl
l ! i
_s ,_A| J,Jl J,ll ***l J,|l |H, HH H** *H, _**_ **]*i_[s







. . r ---
=
.T I










































LI,. _ t,. a. t_ a....I
{41"J ff_X _ N {Ill _14sL,a,s_ss, i,tA J,tl
• _lO@





k,,,I,I,i lilt I|11 ,IH],I,_ 111, ,|,_ ,_, ,_ I,_,




















,lss |,t, ,,tt t,s, slit i_s,,li,J,tlJ ,,ss
0 0 0 0 O 0








_ [ i I1 ........
{3 O C3 O O O O O
I I I I I I I
, i _f[f_ t f T'l l'_ rIrTT_I"_'T I "fT_ _'TyT 'T_"f E
i
t. /- F --- _ " t t"
NA3





































,g,v l_ii |vwT v,vw v,V.lV_vim,,.11,.,m,m,,|,Tl, wlVWllIWw
_ _ _ p ._._._= i''==_ •
...,.,
0 0 _ ,-"o o o _ _ o
I ! I I I I
OdD
....... C I --''_ _
I.-C _
C) 0 0 0 0 C) C_
0 C3 C3 0 0 CD C3









































_0 o o o o o o o o o - -_ _ - - _o o o o o o o o o o o o o
I I ! I I ! i I i I I I ! l I
I





















ti. I- tl. O.IL tl ,.J
I.li hi
































0 I_q 0 t.q 0 IF) 0
c) o o o 0 O c)
uq c) uq c-D i.q c) u-_ o
c,3 _ _ £'.,i _ _ o



























































C) C_ C) 0 C) 0 C_
I I I I I
_lll wl,, |wll rw_w Tvv , ,,_, ,,,_,
!
L .
0 0 C_ 0 --. .--
0 0 0 C3 0 C)

























































0 0 0 0 0 0 --' --"
0 0 0 0 0 0 0 0 0
































iliJ ll_l |tlJ _l_l ll_l |t|Jllllt






























































03 CD _ (_ C]




CO LD _" C_ CO 00 CO _r c_
.... -- C] (D C) C)
O O C) O C] CO C] CO C9.

























_IL L'_ ''j ill

























_.._ ---- , , :
.... ___
., c--" _ _ ...........
_ _ _
i_,I I iiii1.7.1-
0 0 0 0 0 0 0 0 0 0 0 0







































































C) C] 0 0 (23 ...... --, ('4 ("4
C) C3 C3 0 0 0 C_ C3 0 0 0 C3





































































I I I I I I I I I




















= = = : =
ll,,ill|l_llll i|ii iiii ,iii |||| I_ll iiii lJl,
0 c4 ,_ CO O0 0
0 0 0 C:) --
0 0 0 0 0












--- I ' ' : '
: , , I I I
' l t

















































0 O0 oO ,_r

















-.,_ .. _. i -- m_ _ ...... _..,-.- _,,- _,- .-.,-o •
_,-- _ .................... ______............. ,
i" : l
I . i i , _ l
--I --
0 _ (2) 0 0 _-_ 0 ,5.3 L-3
0 0 0 0 0 0 0 0 0 0














































































I I I I I I I I I I I I I I I





















0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0








































_,,.U, b. CL CL CL _










............ °. .. . .. _< ,._
- -4---,_-_,............... ,,< _-"
-4.-_-4-- 4--; -4--F,'-! ....................... ,.--
"-.-,l_.__.t.. - _ ..... _ . --1---i - " ; - _ ............... I,,I.
t_,_.i_.___-,_,_.,..,. ..b--,..................__z_
-_----_----I------_ ...... o<_,,,
•: :'--'-_ -_.......... ]_ -':-,J._'-", ' I I '
----- ...... CIC)
, i - I I
E I I ' . I i I_"......_-.... I_; ......._'_ f : [ " : ; "-_ ..... !-t-t-i-- ....... ÷
[: I | t . t / , _ , , _ *
,_-.I-4-_ ; i-i ...... |
[ t . . . ,
[0 b_ -r
. r _ _ _ , ( _ (_._ (.)















,|i, ,,,J _ I,li ill, ***|
0 I_ U'_ 0











q" _ ('N .-, 0
O O O O
O O C) C3
• , • •
_[d3
O C3 O O o c3 o o C3
O O C3 C3 o o c'_ o (:3













































i I I I ) i ! I I I I i I I i



























0 • • • • • e
I,_ I.L I_ Q. Q. ¢_,....I
Wn"




0 0 0 0 C_















o o o o o o o o o
























_A_| ll,I iJlA .i.i liJ_ lll_ ii_| llil alia ill. _l_Ll_ll
('_ _ 0,4 ('4 ("4 _
wll_l|lwl lw_w wlwllwwllmvvll ivvv:vwwv_vlvwlvv,i
!









•-. -,-. -.'4 .-. .-. 0 0 0
-00
CJ|d3








un C) 69 0 L/n 0 un 0 un
(:3 0 CO C3 (:3 0 C3 (:3 C3 C3 C)
C3 C'3 C3 C3 C) 0 0 C3 C3 0 C3































































































{ ! i / , " I I I , ;
c ) c) c_ c, c) c' c)














































('41 ("41 --... -.-,
0 0 (D 0
L._ _ _ ,
.,I........../....L..i....L/./...,L,.
C) 0 --', ,--.,












0 U7 C-_ U7
C) 0 C:) 0 C)














































I I l I I I I I I I I






























































O _ O u_ O _ u_ LF_ O _ C _ _ O
0 0 g3 0 0 0 0 CD 0 0 ,0 0 C) (D




























o o o o c)
1 i I I I
















i I I |qPqp_P
i
_.ii_ ' ' ' ' ' ' ' ' ' ' ' ' ' '
o,,,.- *.,-Jlu w
_1 UC,,ltJ















































illilllH liil llil lllJ I[1* ,ll[I ,[111 I*il ill* Ill I Ill, ill I lill IIII l*li llli llllllll* Ill* IIII llli[*lll,llll Ill* Iill lill Ilil (10
O 0 O O 0 O -_ -_ -- -_ ¢%1 _4 I---
O 0 O O 0 0 O 0 0 0 O O 0 _-_















,i,, ,,,, i,,i ,,i, ,,,i ,,i, ,,,,
(30 (30 {'_ {"- (D
O O 0 0 O
• • i • e
91dS
°i












--_uu _ _ ,.j. _ _ ,.._. _ _ _ C)
t,,- L"WUJ
0 0 0 O 0 ¢D O 0 C) C)
o o o o o o o o o o o o --._






































- _uta _ C)
--- t"- I"I"
"_ ..... l ' < "
(_ o _ o _ o





,_ ..............., ............................................................., ....................
0 0 0 0 0 0 0 0 0 0 0 0 --'
C2 O O O O O O O C3 O O O O


















U_ 0 U_ 0 _r_ _ C) _r) o u_ ci) u_ o







_:"""-" t .................. .-,--!.®
:   -iiii  llliiiiI
gld3
_.s.._-
IM _1'_¢"_ : /









IeSdO °1N3131_330_ 3_NSS3_d llX3
CS) U') C3 U'_ 0
0 0 C3 0 0 0
I I I I I I





















_R I I I_P _P qP
b- 1,1_ _ t.l
! I I I I I I I I I I I I





















,+,.I (+J L) U
w+ k.l_ t_J uJ
-U)
LI
,..._.,.,._, v--._ _+..... ._ "_
"" "'" "_ ,.--... _ 0...Ik_ '=
_,_ -C_'_
-T
i|ii iiii llllillll llll fill fill i+ii iiii ,.i, |,i, ii,i iiii iiii lhl t|ll I+,I IIII IIII, II,| ,lll llllJl,lJ
_ _ 130 0 _ _IP LO O0 0 _ I
.--, --, .'-4 ---', ('N #"4 I'_ _ _ 1_ ("3
0 0 0 0 0 0 0 0 0 0 0 0




0 0 0 0















































CD _) D- I




















0 0 (D 0 0 0 (:3 0 0 0



























I I I I I I I I I I l I l I








































-- i i i,2..L-
T-_L_I._Ii___.L I I T I l
CN (_ _ (x4 .--, .--, ,.-, --
O O O O O O O O
.... _T
O U I
t'-- r'- CO 0:)
O O O O
• • • •

















































.... I _ "" "" "--.
__,2_.
c'_ c ._ 0 0 0 C) 0











- '--'_ _ _-,
IIII1 ._kl :.'_
tt'" 5' +












'INqlDI_303 3_nss3_d 1Ix3 AllAY3 gNIIS 13¥ _3_07 L_L




I I I I I I I I I I I I I I







--' .-. I_ IN (_I (Xl IN CO
0 0 (Z) 0 0 0 0 0
























0 C3 0 0
Zld3













0 0 0 0













U'3 0 If) C)


















°" " [i 1 < °'
0 0 0 0 0 0 0 0 0 0 -- .-- ." ," "-"
0 0 0 0 0 0 0 0 0 0 0 0 0 _ _J
























0 0 0 0 1:3 0 0
0 0 0 0 C3 0 0
I I I I
: .... Z"
.,,,I,,. ............................ I....
0 0 O 0























C) C) C) C) (:3 .-'. .'-' ,N(3 (3 C3 C3 C) C3 C) (3
I I I I I I I I
i
0 0 0 0























































_8Sd3 '1N3131_303 3_SS3_d 11X3 /ll^V3 9NIIS l_V 83_07 L_L
• • • • ¢ • • • • • Q • • • •




















_,,, ,,,, ,,,.i,,o. ,_,l ,,h, ,A,, ||,, |ll| ,,i,,,|,ll_|,,I,i,a |111 ||||,**_ll,,|l al_| |l|A i**, iJaa **|* |||| *l|| |**, **l, i**| i1._
0 0 0 0 _-_ 0 0 ,=, 0 0 0 0 0 0


















%.¢ - ,'-'-= ,=-.. ,.__ _=...==
.__ ...a •
.=_,.
0 c0 _ '_ cN 0 (3O
0 0 0 0 0 0 0
T














































































I l l I I I I I I I I i I I

















































E_ (:D O O C) E)
"" "" O- ---- _..
,,
C) (:3 E) C)
i
l
('_ _ 0'% ('_






















































t oil I_ cJ_
0 0 0 0 0












































































......... ' T ! i " - +; .... J ! .......... ",q"*
I ' i _ ' i I ¢'Y",---......... _ _ _ - i _ _ ÷ . _ . +._.._ ILlk-,-.
[--T......... r [ r [ [ r : T i C_
: I , : j , | _ i _ I i'm*."
L_J
_2[._II I l,il[_Iil 2_ _.,.,-...........I .L I 1 I;I....L.,,L..LJl1_, '
I1 LIIJ ILIL 1111 11 ILL£ LI I IILL llll llll 1 1 11 111 Ilk 1111 IILI Jl i L 1 ll_ 1
0 0 C_ C_ C) 0 C_ ...... ,---.
0 0 C_ 0 C3 0 _ C_ _ 0 0 0 0 0




[8Sd3 '1N313[_3303 3_ASS3_d 1IX3 XlIAVO 9NllS l_V a3_07 LPL









































0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I I I l I I I I I I l I I I I






































llll]|lll illl llii A_II iiii I_hJlllt lill Jill Itll IllJ ll_t |Ill lllJ lllJ llll lll|lllll IIII IIII ,tl_ Ii.ol.,. ...... °.. _D
0 0 0 (:3 0 C) 0 (3 _) ,--, --. --_ --.(:3 0 0 E) O 0 E) O O E) O E)
I I I I I I I I I I I I I
Lid::)








_ I I I_J I l'l.../ ,,,
,. [."L.I .....;.....


































ilil iiii IiiJ IllI ,i,i iiii lllI llll.,J|li llll iltIiIIl|[lllILIiiI iiii ill_ |11, i111 _._












IlII IlllJIlll JILL 1111 Iill IllI IlII liII I,,,l,,,, ,,,, ,,H ,,,, ,,.. ,,,, l,,, ,,,, .,., ,l,=,,,l iIii
_' ¢% _ ," C] "' _1 ('5 _1" _ (.0
0 0 0 0 0 0 0 0 0 0
0 0 C_ 0 0 0 0 0 0 0






















































O O O O O O O O O O O O O O
I I I I I I I I I I I I I !






















0 0 0 0 0

































0 0 0 0 0 0 0 0 0 0 0 0 0
























!o OD CO CO OO0 0 0 0
I I I I
_|d3














_w rvvv, .,w.v _.vvv ,tv, rv_,V r,vTv _v,_ ,vv,lwt,,
I














..... ' 1 r_-
0 L ) IF; ( o __
O_ 0 0 --' ,'-' (_1 (_ ('5 _ _1" _1" I/_ I_ I,---
0 0 0 0 0 0 0 0 0 0 0 0 0
I I I I I I I I I I I I I
!vvtt ,t_Hwt,.I,.w ,,vt _t_ I _t,t. ,t,vttvttl,,It tttl' vtvt.
l.ld3
t_tt I vltv I tttt I Ill i: v.vt 1 _ttv I 1vII: lvll|ttvlvllll vnt Ivt! tttl tltt liter
......., :2L:ZZ2, ......
| I ! t
u_ u_ u'_ un






































_11_ _I11 I_1 _i1_ 1_11 ;L_JiL.ill llAI lilAI .II1 1111
0") Q) r-- to




















_IP P1 ¢N --. (7) O0 f,, I
0 0 0 0 0 0 0") 0"1 0")






0 0 0 0 0 0 0 0 .....
0 0 0 0 0 0 0 0 0 0 0 0 0





































































¢N C) (N _r cD i_ E) (N _ (.D 0D C-) (',l _l"
C) (:3 (D C) O --- --" _ ___ -_ (N (xl (NC) C) C) C} 0 (:3 O E) ,.., u (D (:3 (:D
• • • • • • • • • • • • •








































I_,I_RODUCIBII .ITY OF Till:;




































L -- . , ,
r r r [ r
C_ u3 <'J u'_ 0 u_ 0 Ip_ C_ u3 0 un
0 L7 0 0 0 0 0 C_ C3 0 0 0 .-. .-'
• • • • • • • • • • • • • •
) l | l I l | | ! | I I I I





















0 0 0 0 O 0 0
0 0 0 0 O O O





















0 0 0 0 0 0
9td3
......i
0 0 0 0 0 0



















C"4 C] GO U3




















O Ul _) U
i f_L
I,.il............
0 0 0 0




U3 () t_ C) L') (
0 0"_ Or) CO OO h. _ f3) ¢_








0 0 O 0 0 _ 0










tttl ItAl litl llli IAtt[AlJr
N
C3 C3 C3 O




































2; 8 o o o o o o o o















,T,ii_/i i ' <
¢',,I ("N ¢N _ 0'3 "-"
0 0 O 0 CD ""
I I I t ! (..0


























0 ,"-", _ ('5 _ I,_ _.D _ ag .-...,
0 0 0 0 0 0 0 0 0 0 0 0 0 (_
• • • • • • • • • • • • • •
I I I I I I I I I I I I I I



































































iwvl ;Dwll u_l_ _lll _1_1 _l|l wwll I ii_w, iwu_ |vwv i_lvu_vl_ _lll ¸ _lvv
,J
ivw_ uvl_ _T_ |1_ vwvv vii1 _vlw
: I
L










U') U_ _* )--
0 0 0 .--.
¢.J
C_|d3

























o o c) o 0 o o 1:3
I I I I I I 1 I
_85d_ '1N_IDI3J303 3BASS3Bd 1IX3







• ! • 1





















































iww| wlw _lvi _|_v vlvl _l ;vww_ lnv
d_ =11 # _L... _ _
I
.....................................1......] ........
(_ (%) (J_ _1_ (_1 O0 (._ ,_' (",I el) CO
0 0 0 0 0 _ or)














i_! i_l i_,l _v_l iill I
_Id3
• ,...-....,.,.
_ _ • __ • ! i.-I,,_ _l_
: L
o o o o o _ o 5 o




0 0 0 0 0 0
0 0 0 0 0 0



















































0 (:3 0 0
0 0 0 0
I I I I





























I'"" _,,w ,,,, ,,,i
0
• L ., ,,
t_
U,I









111 11 1 £ _1£1 _k I [J 1.11 I&._ El.&. L&£&I £
,_ CO O0 0 ¢_ _ _ O0 _ _" oO O0 0
I I I I I I I I I I l I I I I
{,..
I

















































L I_ _ _'_-_'_m_
m**| Ii|, *llmlml.i _¢|1 ,lllllmil




_ll. Im_l ,im_ Ill, l,.lI.m_l l,m|!||il |mll mml| _l|| Jill I_l
7 7 7 7 7 7 "i
uO _ (%1 0







iv.v' ,,,i .1.,|ml_wlwl., ,.,,m.,,,
J_
0 _
0 0 0 0




0 0 0 0
0 0 0 0
I I I I































































































































I I I I I ! ! I I I I I I ! I _"














C_ Cb C3 C'b 0
L.IdO
iiii $i11 1111 1111_1_11 1111 111111111
I
....._ -..--
0 0 0 0
C3 Co ',..P "_



















RI,,I_I_._)| _Lk'II';IL,IL'Y OF '[tLl_


























............................................................... I.... i.... I............
_O (
¢_ (%1 ¢',,I .-, .--, O 0 O_ (7) ¢%)
•-, --. - --: --: - --. o o o
C_ld3
HIHH_I HII JlVl IH, iH'J HH VI_ HW, WW_m WV'V, vv,wrvvvv rwvw n_v rvl_ _H _ _HVlVHV I
,....--
O O O O







O (:3 0 0 O O O .--.. --" --'
O O O O O O O O O O









































0 0 L-) 0 0 0 0 0 0 0 0 0 0 0


























































| . • i






























































__ _ + __ r_
| |_ i i _ _ _
LD D- ,_ (_l C) - ' ¢'_
C.) C) c_ c-_ .... -.
























6w.v Vvll www.-ll_s ...11


























.... •---'_-- -- _'-.-'-_ .... .--_-(,.D
_m u;i,_ m m,,.--,=ImiIii
............ _.-() -! -
I
CD CO _D _ C,_
C?
"..._.............,_ -- -_ --_.
i
._._ ........ -,























































w,,v i_,w wvwl vvvw vwvv _,llv _w_v vvvw
C
0 0 0 0 0
0 0 0 0 0
£[d3






















0 0 (:3 0o o o o .-_


























e • • • • • • • • • • • • • e
I I I I I I I I I I I I I I I






















Tabulations of plotted data are available
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